


are prominently identified with the Rocky Mountain Section, and who are eminently fitted, by 
experience or study, to furnish contributions of interest and value. He trusts that many others, 
similarly qualified, will be induced to give their aid, and he commends the enterprize to their good 


Free use will be made of articles of value appearing in other publications, and these 
Selected Articles, thus brought together from various sources, will, it is believed, be one of the 
most valuable features of the Magazine. 

A short Summary of News will also be published each month. In this, the aim will not 
be to present a complete chronicle of events, but rather to give a selection of such items of 
news as will be a fair index of what is going on. 


1st Out West has been made sufficiently large to afford ample space for these various 
has been^thought well to keep it, for the present, within comparatively narrow limits, 
>w up with the country ’' rather than that it should start 
afford one more example of the rule that “pride goes 


it being preferable that it should 
out on too ambitious a scale, only 
before a fall.” 


J. E. LIL.LER, Editor. 
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which have a central position on the Summit 
Plateau. 

The general direction of the Dual Main Chains 
is the same as that of the Summit Plateau upon 
which they rest. From the 49th to the 42nd 
parallels, it is north-west and south-east; 
from the 42nd to the 38th, nearly north and 
south. From about this parallel the main chains 
part company. The course of the eastern ranges 
is mostly north and south, until they become lost 
in the detached mountains between the Rio 
Grande and the Pecos River; the western ranges 
run more west of south, until they sink below the 
surface in the great Madre Plateau of New 

All the innumerable ranges of hills and moun¬ 
tains which cover the regions west of the main 
chains, and east of the Sierra Nevada, and which 
do not obviously jut out from the former, ought 
not to be placed under the head of the Rocky 
Mountain System. Such a classification only 
causes confusion, and is not warranted either 
from the physical relations or geological forma¬ 
tion of the mountains themselves. 

To establish the truth of the above assertions 
with respect to the Rocky Mountains and their 
general topography, I must refer to the map, 
while I very briefly point out the facts which 
have led me to such conclusions. 

Commencing at the north, near the British- 
American frontier, the two main chains are rep¬ 
resented by the Bitter Root Mountains on the 
west, and by the Flat Head Mountains on the 
east. A transverse range, the Big Hole Moun¬ 
tains, unites these ranges a little south of the 
48th parallel. 

The Park Region thus enclosed is fully one 
hundred miles across, by thrice that distance in 
length. It is traversed in all directions by lesser 
ranges covered with pine, and enclosing parks 
and prairies, forests and lakes. 

The general slope of this country is towards 
the northwest, and the only outlet through 
which the drainage of the entire district can 
escape is in that direction. The stream there 
formed is known as Clark’s Fork, and is the 
main branch of the Columbia River. 

The Continental Divide, having crossed the 


Summit Plateau through the Big Hole Mountains, 
traverses the western chain in a southeasterly 
direction for about one hundred miles, where it 
crosses the Summit Plateau for a second time, at 
right angles, passes into the Wind River Moun¬ 
tains, and then resumes its former general direc¬ 
tion southward. The eastern chain is here rep¬ 
resented by hills forming the local divide between 
the Maddison and Jefferson Rivers, which are the 
terminal forks of the Missouri. The central, or 
park district, much resembles that separated from 
it by the Big Hole transverse range. It is hilly, 
heavily timbered in places, and contains several 
fertile parks, such as Big Hole Prairie, Horse 
Prairie, and Hooked Man's Park. 

The duality of the chief ranges is not clearly 
defined for the next hundred miles; nor is this 
surprising, considering that in this section one of 
the main divides of the Western country—viz : 
that between the waters of the Gulf of California 
and those of the Northern Pacific—joins the 
mountains on the Summit Plateau. A little 
north of Fremont’s Peak, the most lofty summit of 
the Wind River Range (elevation 13,570 feet) 
the Bear Mountains jut out towards the Great 
Wahsatch Range, as a spur from-the Rocky Moun¬ 
tain System. Along this divide the ridge passes 

the waters destined for the Gulf of California, 
which flow south, being represented by the heads 
of Green River, the northern branch of the Rio 
Colorado; and those of the Northern Pacific by 
the terminal branches of Lewis Fork or Snake 
River, which latter flows into the Columbia. 

To the northeast of the Wind River Moun¬ 
tains, and rising from the plains, are the Big 
Horn, the Snow, the Girdle, and other “lost 
mountains,” our present ignorance of which, 
both topographical and geological, will not allow 
us to group them into any general system. 

Southeast of the Wind River Mountains, and 
forming their southern continuation, runs a range 
of hills upon the western edge of the lofty Sum¬ 
mit Plateau, representing the western main 
chain. Along this range passes the Continental 
Divide, having South Pass, Bridger’s, and others 
in its course. The eastern main chain is here 
called the Black Hills; that part of the Summit 
Plateau which intervenes is the level park dis-. 
trict, known as the Laramie Plains. 
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The Continental Divide continues its southeast¬ 
erly direction for about fifty miles from Bridger’s 
Pass in the western main chain, then passes due 
south for another fifty miles, and then crosses the 
Summit Plateau from the western to the eastern 
main chain. The portion of the plateau north 
of this transverse range (for such is the divide 
here) is known as North Park; it is cut off from 
the Laramie Plains by a minor range, and is shut 
in along its eastern boundary by the eastern 
main chain, a spur of which juts up into the 
Laramie Plains, as the Medicine Bow Mountains. 

The only outlet for the drainage of North 
Park is through a cleft in its northern boundary. 
Through this the waters run, forming the north 
fork of the Platte River. This stream traverses 
the Laramie Plains, passes out at their north¬ 
western corner, winds eastward around the Black 
Hills, and finally crosses the plains of Nebraska 
towards the Missouri River. 

Having crossed by the southern, mountain 
boundary of North Park into the eastern main 
chain, the Continental Divide lies now on the 
eastern side of the Summit Plateau, but only 
through r°; it then crosses again from Long’s 
Peak to the western chain, forming three sides 
of a square, enclosing the next park, Middle 
Park, which, of course, is drained by streams 
flowing west. These streams are the headwaters 
of the Grand River; they escape through a cleft 
in the western main chain, and, uniting event¬ 
ually with Green River, from the Great Colorado 
of the West. 

The next section of the Summit Plateau is 
South Park; it is hemmed in on all sides, like 
the other parks, by mountains, the eastern and 
western main chains being well defined. The 
Continental Divide traverses the northern and 
western ranges which bound the park. The 
drainage is collected into two streams, and passes 
through the other two sides; that through the 
eastern forms the south fork of the Platte, while 
that which escapes through the southern becomes 
the Arkansas River. 

South of the South Park the two main chains 
of the Rocky Mountain System are never again 
united by transverse ranges, but diverge very 
considerably. In the fork thus formed rise the 


headwaters of the Rio Grande, and, as the ranges 
diverge, so does the valley of this important river 
widen out. High up in the fork, the Summit 
Plateau is called the St. Louis Park, and, with its 
crystal streams, its corn-fields, and its lake 
abounding in trout, is well deemed the most 
beautiful of all the Parks. It is no less than 7,- 
500 feet above the sea; the mountains bounding 
it on the east are called the Sierra Blanca, and 
those on the west the Sierra de San Juan. 

Gradually the Summit Plateau widens out, and 
sinks to the southward, until it can no longer be 
recognized as a distinct table-land. 

The eastern chain of the Rocky Mountain 
System terminates a few miles southeast of Santa 
Fe, scarcely reaching the 35th parallel; for the 
long narrow ranges of gold and silver-bearing 
mountains, the Placer, Zandia, Manzana, Sole- 
dad, Organ, etc., which form an almost unbroken 
chain along the eastern side of the Rio Grande 
Valley, should not be classed in the Rocky 
Mountain System; they are different in forma¬ 
tion and more recent in date. 

The western chain continues from South Park, 
to represent the Continental Divide. In it, dif¬ 
ferent ranges have received special local names, 
but all are spoken of in general terms as the 
“ Sierra Madre of New Mexico.” How many, 
or how few, of these ranges, from the Sierra de 
San Juan north of the 49th parallel to the Miem- 
bres and Burro Mountains, which form the north¬ 
ern boundary of the Great Madre Plateau south 
of the 32nd, ought to be considered as southern 
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MEXICO AND THE 

No. 3 .—Colima to Guadalajara. 

At three a. m., on the third of April, our host 
woke us up, and, in half-an-hour, all was bustle 
and confusion in the house. By five everything 
was ready, and our start was one of the prettiest 
scenes I ever saw—pack-mules kicking and twist¬ 
ing ; horses held by armed servants; our party 
all armed with Henry rifles and revolvers ; the 
crowd of lookers-on standing gaping around ; 
Senor H. on his greypony, with a huge umbrella 
strapped to his saddle; Ali, the Newfoundland 
dog, bustling round to see that all was right; 
and the first crimson streaks of sunshine behind 
the old bell-tower. 

We ladies went for the first twelve miles in the 
old carriage that brought us from Manzanillo. 
When we had traveled that distance we changed 
horses; but, as the fresh pair had never been in 
harness before, and as the harness was mostly 
tied together with bits of string, we soon decided 
to get upon our mules before the place where 
the carriage-road stopped. The little mules 
paced pleasantly along at about four miles an 
hour on an average, and, passing through fields 
of maize and frijole beans, all under irrigation, 
we came at eleven to the Hacienda de Quesaria, 
3,850 feet above the sea. 

Here we had breakfast, and went to see the 
sugar-mill. But the most remarkable product of 
the estate is “Chicken Wine.” Asany-onemay 
imagine, we greeted the member of the party 
who made the discovery with shouts of derision, 
but he stuck to his statement, and soon a bottle 
with “Vino de Pechuga” (the breast of a chick¬ 
en) on the label was produced. We tasted the 
decoction, and found it very bad rum, with no 
perceptible taste of feathers. Three barrels, 
worth $36 the barrel, are made daily, and two 
chickens are boiled in every four gallons of the 
wine. Such is the fact—but the reason why re¬ 
mains a mystery to this day. 

We set out again at one o’clock, quite an im¬ 
posing array,—seven armed servants, five pack- 
mules, and seven of ourselves. Just out of Que¬ 
saria, we hearu the road was dangerous from 


MEXICANS IN 1872. 

bands of robbers, and we kept a sharp look-out 
crossing two deep Barrancas or Canons before 
reaching the village of Tonila. 

After Tonila we got on the slopes of the Vol¬ 
cano de Colima, which towered above us with 
smoke coming from a fissure quite low down the 
side. The country was open and bare of trees, 
except along the streams, which all seem to 
canon here like those of Colorado. We were 
also pleasantly reminded of our Northern coun¬ 
try, by the re-appearance of the Spanish Bayo¬ 
net. Here it grows into a plant twenty feet high 
with many branches and fine heads of flowers, 
and is used as a hedge round the fields. 

A four hours’ ride brought us over some small 
Barrancas to the Hacienda of San Marcos, where 
we were most hospitably received by the owner, 
and stayed two nights to rest, and make exami¬ 
nations of the country around. The estate is 
chiefly devoted to sugar culture, and, as it was 
the middle of “ crop-time,” when we were there, 
the whole place presented a most animated scene. 
The “Alto” (literally “high place,”) a small 
mound of rock about 100 feet high, is sur¬ 
mounted by a beautiful old Spanish Castle, 
reached by a long flight of steps from the Patio 
below : here the family live when they are in the 
country. All around the Patio are low build¬ 
ings inside strong walls—the sugar mills, stables, 
corral for mules, a small church, and a long suite 
of rooms in which we were lodged. The morn¬ 
ing we left we had to get up at three, but were 
amply rewarded by the picture which met us on 
coming out of our rooms. The whole court was 
lit up by two huge fires, in cressets, to light the 
men in the mill, as they were grinding cane all 
night, and illuminated the walls and towers of 
the Alto. Close by, our servants were packing 
and saddling the mules and horses under the 
orange trees; while some sleeper was still swinging 
in his hammock at the end of the long piazza. 

At four we started down a road between fields 
of sugar-cane hedged by bananas, and almost im¬ 
mediately found ourselves on the brink of one of 
the famed Barrancas. To any one accustomed 
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to the magnificent Cafions of Colorado, I must 
say that these Barrancas, though very grand, are 


certainly disappointing. But we, perhaps, are 
hardly fair judges, as we passed them in the dry 
season; even from the flowers and ferns which 
we then saw, we got a faint idea of the magnifi¬ 
cent vegetation which covers their sides during the 
rainy season, when each little thread of water has 
turned into a foaming torrent, with tropical trees 
covered with flowering creepers growing down to 
the water’s edge. The trees were full of parrots 
and a handsome game bird called Chachalapa. 
Had the heat and dust been a little less oppres¬ 
sive, our ride would have been more pleasant; 
but, besides the continual climbing up and down 
the zigzagged roads across the Barrancas, we had 
to ride for miles through sandy Pine Barrens, 
meeting and passing great trains of mules (we 
stopped counting when we reached a thousand) 
laden with products of the country or stores from 
the coast, and we were truly thankful when we 
reached the Barranca of Atenquique, at twelve 
o’clock, and rested for an hour outside a-misera- 
ble palm-thatched hut. At the top of the Bar¬ 
ranca, we were met by an escort of eight mount¬ 
ed police, and an old “mud wagon ” with five 
mules. We were desired to have all arms in 
readiness, as the road was infested by swarms of 
robbers, but after five hours’ jolting over a per¬ 
fectly indescribable track, w'hich they called a 
road, we arrived at Zapotlan in safety, only hav¬ 
ing broken down once on the journey. 

The news which met us here was not encpurag- 
ing. The day after we had left Colima it had 
been attacked by the Revolutionists under Don 
Gulio Garcia; he, having been defeated by the 
Government troops, was marching upon Zapot¬ 
lan to join La Bastida, who was in the neighbor¬ 
hood of Sayula, and Don Gulio was expected to 
be in front of the city by the afternoon of the 
next day; The telegraph lines were all cut; 
scouting parties were out round the city the 
morning after we arrived, and the troops all un¬ 
der arms. As for ourselves the stage could not 
start till one a. m., the following night, so that 
we had perforce to try and make the best of a 
bad business, and pray that Don Gulio might be 
detained, as indeed it turned out he was, till we 
were safe on our way. 


Zapotlan is a thriving town of 25,000 inhabit¬ 
ants. Its chief manufactures are soap, of which 
immense quantities are made to supply all the 
Western States of Mexico, and Pulque, the na¬ 
tional beverage made from the sap of the Ma¬ 
guey, or great American Aloe. The streets are 
much wider and better and the Plazas larger than 
those of Colima. The latter are planted with 
oleanders, oranges, and large shade trees, seem¬ 
ingly a kind of ash. 

It is needless to harrow your readers’ feelings 
by a minute description of our lodgings in the 
hotel. Suffice it to say, that our rooms—devoid 
of windows—opened by heavy wooden doors on 
the yard full of mules and horses; and that 
such a thing as a broom or scrubbing-brush was 
evidently not common in Zapotlan. It was, 
therefore, with no feeling of regret that at two 
p. m. on the morning of April 7th, we left the 
city in a comfortable Concord stage on our way 
to Guadalajara; our only fellow-passenger being 
an old lady, who sat in a corner puffing cigar¬ 
ettes all day long. 

For the first two hours, our only light was 
from the stars, but, owing to the unpleasant re¬ 
ports we had heard about the road, we did not 
attempt to sleep. Every nerve was strained to 
catch the slightest sight or sound denoting rob¬ 
bers, and just at dawn, as we were going down 
a steep divide, between cactus hedges, we were 
startled by seeing a man suddenly drop into a 
ditch by our side. Nothing, however, occurred, 
and we reached Sayula, a pretty old town, at 
about six a. m., and changed our mules. Here 
we got most discouraging news. The Govern¬ 
ment troops were marching towards the town; 
beyond them the Pronunciados (revolutionists) 
were in force upon the road; while beyond them 
again the country was swarming with robbers in 
bands of any number from two to two hundred. 

On starting from Sayula we hid all our arms; 
the pistols we kept upon us, the rifles were put 
under the seats, we hoping thereby to save them 
from the Pronunciados if we were unfortunate 
enough to come upon them. 

A little way out of the town we struck the 
Lago de Sayula, a salt lake with soda-flats all 
round it. Some few miles along its side we met 










the Government troops, a fine body of cavalry, 
who confirmed the reports that we had heard. 
Through choking clouds of alkali dust, which 
scorched the very skin, and jolting ovCr rocks 
and gulleys, we at last, about eleven, drove into 
the miserable village of Cebollas (onions) and 
pulled up in front of a poor-looking house for 
breakfast, of which we were in need, as a cup of 
chocolate at starting was all we had tasted since 
five, the day before. 

Severo, our servant, and Galindo, the captain 
of Don Ramon V.’s private escort, who came 
with us from Zapotlan, were left to watch the 
coach, and we were just sitting down to a very 
uninviting meal, when two Pronunciados rode 
into the yard and dismounted. In a minute 
two more and an officer appeared, and then sent 
in word they wished to search the coach. Ex¬ 
postulations were in vain ; resistance out of the 
question ; for, though we could have easily over¬ 
powered them, as, with the exception of the 
captain, they were badly armed, and all drunk, 
yet they were but the vanguard of a much larger 
body. We therefore had to submit to what was 
inevitable, and in a few moments saw the five 
precious rifles and a couple of pistols handed in 
through the windows, and stowed in an inner 
room, by the women of the house. After much 
“palaver,” the pistols were given back to us, 
and Major Chavarin, the officer, promised to es¬ 
cort us through the worst robber country, which 
we were fast approaching, till we could get a reg¬ 
ular escort. So off we set again with heavy 
hearts, which were not lightened as, on one pre¬ 
tence or another, the Major and two of his sol¬ 
diers disappeared before we had driven many 
miles out of Cebollas, and at last the two re¬ 
maining men rode up and said they must go too, 
and demanded our ammunition. That of course 
was refused and they sneaked off, leaving us com¬ 
paratively defenceless just at the time of the 
greatest need. 

There was nothing for it but to go on as fast 
as possible. So most of the gentlemen got out¬ 
side of the coach, and we turned away from the 
horrible alkali plains along a road under the hills, 
with stone walls on either side, straining our 
eyes at every gap, and expecting to be pounced 
upon each instant. In one place where we saw 


a white rag put up as a signal, the gentlemen got 
out and went ahead in a skirmish line, makingus 
barricade ourselves with the cushions and valises. 
The old Senora behaved admirably throughout, 
and whispered to me from time to time, in a 
tone of despair, “Ah! los bonitos Rifles,”— 
“the beautiful rifles.” 

The road wound along the foot of the hills, 
with a rich plain below us, fields of sugar cane, 
maize, wheat, and grass, and quantities of cattle 
feeding ; but we were almost too anxious to take 
interest in such things, and after two hours more of 
intense watchfulness, we were thankful to see 
ahead of us the town of Santa Ana Acatlan. 

Here, thanks to the great kindness of Don 
Ramon V., of Zapotlan, we were furnished with 
an excellent escort; and in an hour 28 trusty 
men all well mounted, on tough, spirited little 
horses, armed with musket orpistol, and machete 
(a strong short sword,) and under the command 
of an old army officer, were ready to take us the 
whole way to Guadalajara. 

We clattered off through the crowded streets 
(it was market day,) and up the hill towards the 
Coronilla Mountain, where one of our party had 
twice seen sets of travelers robbed. At every turn 
we met ox or mule trains, who had all been rob¬ 
bed that day, and the drivers looked at us as 
much as to say, “You’re in for it." But our 
good escort kept up with us, gallantly forming 
front and rear guard in bad places ; and dodging 
along to cut off corners in the safe ones, and so 
we crossed the neck of the Coronilla in safety. 
In the valley below we were told to be in readi¬ 
ness, as a robbery had been committed in the 
morning, and the ground was strewn with papers 
left from the plunder; and soon we came to a 
robber-town, Santa Cruz, and saw some men on 
horse-back sneaking off in the distance evidently 
thinking us too strong for them. An hour after 
sunset we stopped in another robber den, Santa 
Augustin, to change horses, and get a cup of 
chocolate, our escort halting close around us to 
prevent a rush on the coach. Then, with six 
stout ponies, away we galloped, and with a few 
more alarms we neared the noble capital of Ja¬ 
lisco. It was a wild scene as, at 10 p. m. we 
dashed through the empty streets, our muchacho 
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of an immense thickness ? There are slate rocks 
which contain great masses of ore without show¬ 
ing any visible change in the materials of the 
i strata. There is a very remarkable relation be¬ 
tween the richness of ore-veins and certain kinds 
of rocks. In all European mining districts, it 
has been experienced that this or that kind of 
■ ore appears more frequently and more richly in 
the vicinity of a certain kind of rock than in 
that of another kind, although the same fissure 
j may cross the different kinds of rock. Even 
among the same kinds of rock, where there is a 
difference of character, a favorable or unfavora¬ 
ble relation between them and the richness of 
veins crossing them is perceptible. For instance, 
the celebrated silver-veins of Konigsberg cross 
beds of Gneiss or Mica-slate, and Hornblende- 
slate ; but only where they cut the latter, 

; are they rich in silver, while they are dead in the 
vicinity of the former. Such facts cannot be ex¬ 
plained on the vapor, or steam, or hot stream 
theories. Why is the ore not found equally dis¬ 
tributed through the vein? Why is it richer in 
contact with certain kinds of rocks? We can 
allow that metallic matter may have been 
brought up to the crust of the earth by such 
means; but it needs to be explained how it has 
been gathered from the rocks of the crust into 

[ The latest theory is that electricity has been 

! the collecting and gathering power. 

The whole globe is known as an immense elec¬ 
tric machine, with electric currents from West to 
East. The volcanic activity of the earth, its 
chemical actions, its heat and light, its rotation 
around its own axis and around the sun, the 
j capillary power of fluids in the pores and clefts 
of rocks—all these are causing electrical currents, 
penetrating all materials in the earth’s crust. 
Now, it is well known that electric currents effect 
not only chemical actions and crystalline forma¬ 
tions—for instance, the artificial production of 
diamonds,—but also motions carrying materials 
from one place to another. As an example, when 
we connect two vessels, half-filled with water, 
together by a wet thread, and conduct an elec¬ 
tric current through the thread, we see one ves¬ 
sel being emptied and the other filled. In a 
similar manner, the electric currents in the earth, 

no matter how weak, may carry away the metal¬ 
lic parts contained in the moist rocks, and de¬ 
posit them in other places where the currents 
meet an interruption or a diminution of integ¬ 
rity. The alternate strata of Limestone, Sand, 
and Clay in the earth’s crust act' like galvanic 
columns, while the clefts and fissures, filled with 
water and mineral solutions, act like conductors 
between the single pairs of a battery. Thus, in 
such fissures, the production of metallic ores 
must go on; and, as the main currents of elec¬ 
tricity in the earth are in a direction from West 
to East, the most numerous and richest metallic 
deposits must be originated in those chains of 
mountains or fissures which strike southwards, 
and, therefore, cut off the western electric cur¬ 
rents. In fact, we find that the rich chains of 
the Ural, of the Andes, of the Rocky Mountains, 
and of Australia, show that direction. 

Not much has been done yet in the investiga¬ 
tion of this galvanoplastic process in our earth, 
but sufficient has been done to demonstrate its 
future importance for science and practice. The 
chemist Cross has succeeded in producing an 
artificial vein ; he mixed a mass of clay with the 
dust of the oxyde of a metal, moistened the 
mixture, and caused a fissure in it by means of a 
knife; then he conducted a galvanic current 
through the two halves; the fissure was filled, 
by and by, with compounds of the metal. The 
French chemist Sage has, by means of the 
chemico-electric powers operating in the growth 
of plants, proved the occurrence of gold in the 
soil in the vicinity of Paris, showing its presence 
in the ashes of vines, which had taken up the 
gold from their nourishing bottom. 

Let us now make an examination in the depths 
of a mine. We are disappointed, having ex¬ 
pected to see a mighty vein of Silver-ore, but 
seeing only seams of it within the thickness of 
the vein, and finding it much mixed withgangue, 
the rock which envelopes the ore. We see the 
ore intersecting the gangue in a continued band, 
or, more commonly, partly disseminated through 
it in some places, and continuing for long dis¬ 
tances in others. A good vein often gradually 
loses its character, the metal disappears, and the 
gangue alone is left; but, by following on for 
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some distance, it will frequently resume its for¬ 
mer character. The gangue usually guiding the 
miner in metallic veins is quartz, mostly in fine 
crystals and as Amethyst, Jasper, or other varie¬ 
ties ; also calcspar and heavy spar, carbonate of 
iron, and, less frequently, fluor-spar. 

We often observe a remarkable regularity in 
the structure of veins; we see the gangue and 
ore in distinct seams parallel each to the other 
and to the walls ; these seams follow the irregu¬ 
larities of the walls in a remarkable manner, and 
show in the middle of the vein empty little 
caves with splendid crystals. Even around 
fragments of the walls which often occur in veins, 
we find the seams deposited in the same symmet¬ 
rical manner. Sometimes we observe only two 
or three different seams, sometimes thirteen and 
even more. For instance, we find on each side 
of the vein, next to the wall, a seam of Zinc- 
blende with Iron pyrites, then follows' on both 
sides a seam of Quartz, then of Galena, then of 
ruby Silver-ore, and the middle of the vein con¬ 
sists of calc-spar which always shows its crystals 
turned toward the middle of the vein. 

Following the course of the vein we observe, 
at first, its out-cropping, supposing the fissure 
has reached the surface. In consequence of the 
difference in destruction of rocks and gangue, 
the vein often appears on the surface in the form 
of a deepened fosse, or of a steeply projecting 
wall, as is the case in Caribou and the San Juan 
district. Downwards, the veins do not keep 
regular in thickness or richness; they are some¬ 
times crossed by other veins, and in such places 
there is an influence on the richness of the veins 
not to be mistaken. 

Endeavors have been made to distinguish dif¬ 
ferent categories of vein-formations; for in¬ 
stance, in Saxony, four different groups of veins. 
But it has never been done with clearness, and, 
if our ideas in regard to the origin of veins are 
true, never will be done. The prospector has 
ever to risk his time, the miner will never have a 
surety in regard to the value of his mine. And 
it is good that it is so. If the contrary were the 
case anarchy would be reigning, and mankind fly 
asunder. 

There are some lodes which are no veins, but 


deposits of ores parallel to the strata of any sedi¬ 
mentary formation ; in this form, iron-ores fre¬ 
quently occur, also copper slate. In the sedi¬ 
mentary formations of limestone and dolomite, 
there are often found immense pockets of lead 
and zinc-ores; for instance, in the Karynthian 
Alps, in Belgium, in Germany, in Wisconsin, 
Illinois, and Iowa. It is remarkable that the ga¬ 
lena of these pockets is generally much poorer in 
silver than the galena occuring in veins, while 
the lead pockets in the limestone of our South 
Park country (Mt. Brass and Mt. Lincoln), and 
of Utah, are rich, sometimes even very rich, in 
silver. In no other country, however, are the 
limestone formations so much surrounded by 
crystalline (eruptive') rocks as in Colorado and 
Utah ; and the debris between Mt. Lincoln and 
Fairplay shows, by its quality and quantity, that 
in former ages the limestone and the crystalline 
rocks were in more extensive contact than we can 
observe at the present time. 

Big pockets of ore occur also in crystalline 
rocks; for instance, the magnetic iron of Clinton 
County, New York, which is celebrated for its 
purity. 

Gold is not only found in veins, but in loose 
debris and sand along the declivities of moun¬ 
tains. There it is found in the form of nuggets, 
grains, or leaves, in company with some very rare 
metals, and with sand of magnetic iron. It is 
there the Gulch or Placer mining goes on. We 
know that these deposits must have been derived 
from veins, but it is not known by what process; 
the current of the water alone has not done it, 
for in places where the debris is most angular and 
edged there is generally the greatest richness in 
gold. 

In this respect also, we see that our knowledge 
in regard to the geological occurrence of ores is 
anything but perfect. If the Creator had made 
as defined a difference as we do between ordi¬ 
nary rocks and the metallic ores which are use¬ 
ful for mankind and which enrich the pockets 
of individuals, then we could find more out¬ 
spoken rules in Geology. 

Rudolph Keck. 
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THE MEXICAN 

Of the many sights and scenes in the South¬ 
west that constantly remind the stranger of his 
proximity to another and entirely different race 
of people, none is more likely to arrest his atten¬ 
tion than that of a Mexican Freighting Team. 

The heavily-built wagons, with their enormous 
loads piled high above the wheels; the thin wiry 
oxen, with slow swinging gait, dragging them 
along by means of heavy yokes, which bow down 
their necks until they are perfect pictures of help¬ 
lessness and hopelessness; the vociferous and 
unintelligible ejaculations of the unkempt, rag¬ 
ged, swarthy, and under-sized drivers, as the 
train moves by, all conspire to make it difficult 
for the Easterner to realize that he is still within 
the boundaries of the United States, and not in 
the very heart of old Mexico. 

From five to eight yoke of cattle are generally 
attached to each wagon, this team being usually 
driven by a single teamster, who, in the common 
parlance of the country, is dubbed a “Bull- 

He controls the movements of his lengthy 
charge by means of a clumsy-looking whip, made 
up of a very short and very stout handle, and a 
very long and very heavy lash. When not in use, 
the handle is generally laid over the shoulder, 
and the cruel lash drags its slow length along the 
ground behind. A novice attempting to wield 
such a whip, succeeds, in most cases, in coiling 
the lash, like a great serpent, about his neck, 
and giving himself a stinging blow with its tail 
across his face; but the professional bull-whack¬ 
er uses it with the greatest ease and dexterity, 
and even with an admirable grace. He can 
switch a fly from one of his oxen so deftly as 
scarcely to disturb a hair, or he can open a fear¬ 
ful gash in the hide apparently without an effort. 
To his honor be it said, however, the bull- 
whacker, despite his name, seldom uses his fear¬ 
ful weapon as an instrument of torture upon his 
helpless cattle. He makes it bark rather than 
bite, delighting to swing the huge lash round his 
head, and crack it with reports as loud as those 
from a rifle ; nothing, indeed, more reminds the 
veteran soldier of a heavy fire along the skirmish 


BULL-WHACKER. 

line than the loud and incessant cracking of the 
bull-whackers’ whips, as it is heard, sometimes 
in the far distance, when one of their trains ap¬ 
proaches. 

The personnel of the average bull-whacker may 
be picturesque, but is certainly not prepossessing. 
Garments in which filthiness and raggedness con¬ 
tend for the supremacy adorn his person; the ex¬ 
pression^ his swarthy face is low and villainous; 
an unkempt shock of black, wiry hair grows low 
down on his retreating forehead, and beneath his 
shaggy brows are two small coal-black eyes ever 
restless and gleaming. 

Yet this degraded bull-whacker, who is a mon¬ 
grel offspring of the Aztec, the Indian, and the 
Negro, still boasts of the brave knights who land¬ 
ed with Cortez on the shores of Mexico as his an¬ 
cestors, and takes unto himself a high-sounding 
Spanish address that might well have been the 
pride of any Cabellero at the Spanish Court. 
Senor or Senor don is invariably prefixed to his 
address on the letters which he receives; for, 
strange as it may seem, many of the “ greaser ” 
bull-whackers can not only read fluently in Span¬ 
ish, but write in a very passable hand. Where 
or how they pick up these accomplishments. 
Heaven and themselves only know, for in New ... 
Mexico, whence they come, the Public School is 
yet a thing of the future. 

And what is that future for the Bull-whacker ? 

His mind seems to be utterly undisturbed by any 
cravings of ambition, or by any desires for the 
advancement of himself or his people to a higher 
place in the ranks of civilization. Like the cat¬ 
tle that he drives, he plods along utterly regard¬ 
less of what the morrow may bring forth. 
Wherever night overtakes him, there he unyokes 
his cattle and turns them loose to graze, and 
there he makes his “camp.” As he squats on 
the ground, and cooks his uninviting meal, and 
crouches over the fitful flame of his camp-fire, he [ 
presents as abject a picture of human existence as j 
can be imagined. Arriving at his destination 
after, perhaps, weeks of slow and weary travel, he I 
hastens to those places of resort where he can in- I 
dulge in the pleasures of dissipation; and, by the j 
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time he has secured another load for his return 
trip, the resistless charms of monte , vile whiskey, 
and the dark-eyed senorita have decQyed the last 
dollar from his pocket. 

Thus, perchance, in the very track in which 
Coronado and his brave knights dashed along 
the Mountains to explore and to conquer, does 
the ragged bull-whacker, claiming them as his 
ancestors, shamble by the side of his sluggish 
oxen, ignorant and unambitious, looking upon 
the civilization of the new world, as it creeps on 
and on, but looking upon it, only to step back¬ 
ward and backward as it advances. 

For many years, the principal business of the 
bull-whacker was to transport freight from the 
Mississippi to Santa Fe and other trading points 
in the South-west; but the discovery of gold and 
silver in Colorado opened a new field for his 
operations, of which he eagerly availed himself. 
Whenever the transportation of freight by wagon 
was necessary, whether it were to be merchandise 
to be carried from Omaha or St. Louis to Den¬ 
ver, or lumber to be hauled down from the Moun¬ 
tains, the bull-whacker was ready for a great 
share of the work. Even the construction of the 

Kansas Pacific Railway, which was. destined to 
shorten his line of operations by many hundreds 
of miles, was hastened forward in no small degree 
by the bull-whacker and his Mexican cattle. 

After the completion of that road, the crack 
of the bull-whacker’s whip was mostly heard along 
the base of the Mountains on the road leading 
from Denver to Pueblo and Santa Fe. But even 
there, he was called upon to assist in the con¬ 
struction of the Denver and Rio Grande Rail- j 
way, which, in turn, was to wrest from him the ! 
profits of a hundred and twenty miles of freight¬ 
ing, and push back the northern terminus of his 
business to Pueblo instead of Denver. 

Thus, like the driver of the Overland Stage, 
the bull-whacker is forced further and further 
from the scenes of his former labors, for, in the 
shrill voice of the locomotive, each hears and j 
bows to the mandate: “ Hitherto shalt thou come, | 
and no further.” Still the track goes south- i 
ward, still the bull-whacker recedes, apparently 
unconscious of the fact that even his own land 
will soon be invaded. Going, going, but— 
whither? Adios, Seiior. Juan. 

OLD INJD 

Of the many remarkable contributions to Pal¬ 
eontological science made during the last decade, 
none are more valuable and interesting than those 
which have resulted from the devoted labors of 
Professor Cope. To enumerate his many discov¬ 
eries would be, in great measure, to rehearse the 
progress in his branch of science during the pe¬ 
riod named. His explorations among the creta¬ 
ceous beds of New Jersey and Kansas have 
brought to light multitudes of gigantic reptiles 
more or less resembling the modern alligator, 
and properly known as Saurians. Many of these 
were of gigantic dimensions, immensely elonga¬ 
ted, and the true Sea-serpents of their day. 
More recently, his investigations among the bone 
beds of the Tertiary strata have resulted in the 
discovery of animal forms of a character so re¬ 
markable as to place them among the most won¬ 
derful yet known. While engaged in the survey 
of Wyoming as an associate of theU. S. Geolog¬ 
ical Survey in 1872, he disinterred from the grey 

^.BITANTS. 

sandstone near Fort Bridger, numerous crania 
and other remains of a most extraordinary ani- j 
mal of the proboscidian type fthat of the ele¬ 
phants') to which he has given the name of Lox- 
olophodon. This animal, which no doubt bore a 
proboscis before him, had also to carry the 
weight of three pairs of horns, as is proved by 
the cores yet adhering to his gigantic skull. Two i 
of these horns were attached to the extremity of 
the muzzle, two were placed upon the frontal 
bones or thereabouts, and two were apparently 
an outgrowth from the back part of the head. A 
full description, both popular and scientific, of 
this remarkable animal, will be found in the An¬ 
nual Report of Professor Hayden, of the U. S. 
Geological Survey for 1872, which has just ap- 

Professor Cope is still engaged in researches 
among the tertiary “bad lands” of Colorado 
and adjoining Territories, and the result of his 
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labors to this date may be found in the following 
sketch. 

The explorations this year, though not yet 
completed, have been more than usually produc¬ 
tive of interesting results. The “ bad lands ” of 
Colorado have been discovered to be the grave¬ 
yard of a long past period, distinct from that of 
Wyoming, and to contain the osseous remains of ■ 
a great population of beasts, of totally different 
species and even orders from those of the latter 
age and region. They resemble more nearly 
those of the White River of Nebraska, but many 
have been obtained by Professor Cope, not known 
there or elsewhere. So far, he has proven the 
existence of seventy-five- species, some repre¬ 
sented by thousands of individuals. Of these, 
at least forty species are new to science. They 
range from the size of the mole to nearly that of 
the elephant; six species only are reptiles. 

Several forms of Insectivorous animals, related 
to the mole, and of very small size, have been 
procured. The delicacy and minuteness of these 
fossils is surprising. 

Gnawing animals, or Rodents, left numerous 
remains, of fourteen species, some not larger than 
the domestic mouse. Some were the predeces¬ 
sors of the rabbits, others of the squirrels, and 
others of mice. 

Of cloven-footed quadrupeds, a great many 
species have been found. Some were nearly in¬ 
termediate between the deer and the hog in 
structure; like the latter they had no horns; 
they were about as large as sheep. Others were 
about the size of grey squirrels, being the small¬ 
est of this class of animals ever discovered. 

Several species of horses were living during 
the same period, as is proven by the bones and 
teeth which have been obtained. 

Their relatives the Rhinoceros abounded in 
Colorado in former days, no less than seven spe¬ 
cies having been procured by Professor Cope. 
One of the specimens is a perfect skull, with 
teeth complete and covered with the moss-like 
crystallization seen in the moss-agate. 

But the most remarkable monsters of the past, 
whose existence has been disclosed by the present 
survey, are a series of horned species related to 


the Rhinoceros, but possessing some features in 
which, according to Professor Cope, they re¬ 
sembled the Elephants. They stood high on the 
legs, and had short feet, but possessed horns in 
pairs on different parts of the head. One of the 
largest species had a huge horn over each eye, 
while another had one on each side of the nose, 
of more than a foot in length, resembling those 
on the back part of the head of the ox, etc. A 
third one, of larger size than the last, had rudi- 
mental horns on the nose. The first-mentioned 
species has been named by Professor Cope Mio- 
basileus ophryas , and the others have been placed 
in the genus Megaceratops, as new species. 
Their structure disproves entirely the statement 
of a recent writer that the presence of horns in 
pairs is an indication of relationship to the ru¬ 
minating animals (oxen, etc.) for these beasts are 
quite near the Rhinoceros. 

Carnivorous species were not rare in this an¬ 
cient family, and served, as now, to check the 
too rapid increase. There were wild cats, dogs, 
Hyaenodons, and the Tomarctos, a new genus 
found by Professor Cope. It resembled a bear, 
and was as large as the black bear, but was much 
more carnivorous in its propensities. Hyaeno¬ 
dons were as large, and had many flesh teeth; 
while some of the cats had remarkably long ca¬ 
nine, or eye-teeth. In a new species, the size of 
the panthers, these teeth greatly resembied those 
of a shark. 

The forthcoming reports of Professor Hayden 
to the Secretary of the Interior, will contain a 
full account of the discoveries in this interesting 
department of geological science,, made during 
the progress of the Survey from 1870 to the pres¬ 
ent time. Professor Cope has obtained from the 
ancient sea and lake deposits of Kansas, Colo¬ 
rado, Wyoming, Idaho, etc., about three hun¬ 
dred species of vertebrated animals, of which he 
has made known to science for the first time 
nearly two hundred. The history of the succes¬ 
sion of life on this Continent, as well as that of 
other regions of the earth, will be much eluci¬ 
dated by the proper investigations of the speci¬ 
mens preserved by the survey. The subject has 
a special interest with reference to the history of 
the origin of the human species. 
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When the vanguard of the Mormon people 
passed through Emigration Canon on the 24th of 
July, 1847, and looked down upon the valley of 
the Great Salt Lake—their future home—they 
beheld an almost utter barrenness, which might 
well have struck dismay and despair into the 
stoutest-hearted among them. Immediately be¬ 
fore them the ground was hard almost as brick, 
and bearing nothing but sage-brush and crickets 
(the latter so plentiful that the Indians fed upon 
them), and beyond was a wide waste of swamp 
and alkali land, with nothing of verdure to re¬ 
lieve the desolateness save the green borders of 
the Jordan River. 

That valley, however, was the goal for which 
they had been aiming, the Promised Land which, 
according to their prophet, had been appointed 
unto them; and, three days after their arrival, 
they set to work to transform the wilderness into 
a fruitful field. When they tried to plough a lit¬ 
tle patch, they broke plow after plow in succes- 
sion'in the hard, stony ground ; then they turned 
water upon it, and it became a slough in which 
their oxen were mired ; but they went on labor¬ 
ing and learning—perchance, praying—until to¬ 
day they have a city of 25,000 people, almost 
every house in which is embowered in a grove of 
fruit trees, whose branches bow beneath their 
burdens, and—south of their city—a wide 
stretch of fields and orchards, whose rich fertil¬ 
ity rivals that of any section on the face of the 

From the work that has thus been done in 
Salt Lake City and its immediate neighborhood, 
Colorado ought to be able to learn some valuable 
lessons, for, in physical characteristics, there is 
considerable correspondence between much of 
that part of Colorado which lies along the 
base of the mountains and that part of Utah im¬ 
mediately under consideration. 

Salt Lake City lies directly at the foot of the 
Wahsatch Range, which runs from North to 
South, and a small spur from which juts out im¬ 
mediately to the north of the city. The site on 
which the city stands has, in consequence, a 
slope from the North and the East. The more 


elevated portions of the slopes—known as the 
“Bench Lands”—have a gravelly soil similar in 
apparent character to that which prevails so 
largely in Colorado; the lower lands to the 
south of the city have partly an “adobe” char¬ 
acter and also embrace a considerable proportion 
of reclaimed alkali land, this reclaimed land being 
now, for the most part, a rich black loam. In 
character of soil, therefore, we see a marked cor¬ 
respondence with the soil which Colorado offers 
to the agriculturist. The altitude of Salt Lake 
City is 4,300 feet. The mean annual rainfall 
during the past 23 years has been 20 inches; 
east of 113° W,—that is in the mountain coun¬ 
try east of the city,—it has been 25 inches. The 
mean temperature during the same period has 
been: Spring, 51.73; Summer, 75.02; Winter, 
32.08; fortheyear,53.24. The rainfall at Colorado 
Springs for the year ending November 30th, 1872, 
was 28.30 inches. The mean temperature at the 
same place for the same period was: Winter, 
29.84; Spring, 46.78; Summer, 67.29; Autumn, 
45.85 ; for the year, 47.44. The season between 
frosts at Salt Lake is of about the same length as 
that in the valley portions of Colorado, and the 
Winter has similar alternations of severe cold 
“snaps” (the thermometer, however, not falling 
so far below zero as in Colorado) and bright sun¬ 
shiny weather. 

It is, of course, impossible, to draw exact par¬ 
allels; all large areas of country have diversi¬ 
ties of character, and especially is that the case 
in mountainous countries, where there is endless 
variety in altitude, and consequently in soil, tem¬ 
perature, rainfall, etc., so that what is true of 
one district cannot be taken as accurate descrip¬ 
tion of another district only a few miles distant. 
The comparison, however, which we have given 
shows that there is a general similarity in eleva¬ 
tion above sea level, in character of soil, in aver¬ 
age rainfall, and in temperature, between the 
neighborhood of Salt Lake City and many por¬ 
tions of Colorado, sufficient to make the expe¬ 
rience gained in the former available, to a large 
extent, for the lattes. 

The first noteworthy point is the demonstra- 
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• tion of the fact that the soil lying immediately 
along the base of the mountains, unpromising as 
it looks before it is cultivated, is, in reality, as 
fertile as any that can be found. Those who 
have been in Colorado for any length of time 
are fully convinced of that fact; but new-comers 
are slow to believe it—slow to believe that the 
dry, red-brown soil, which bears such scant vege¬ 
tation when left to itself, can be made to yield 
crops which will put to shame the productions of 
the soil “back East" where it is “as black as 
your hat.” Salt Lake City and other portions 
of Utah, however, demonstrate on a large scale 
what Colorado farmers have also proven on a 
smaller scale—that this debris of the mountains 
is exceedingly rich in all the elements essential 
to plant-growth, and produces with a marvelous 
abundance when properly cultivated. On such 
soil, the Mormons raise as high as 90 bushels of 
wheat to the acre; 50 or 60 bushels is a common 
yield, and the average is probably somewhere 
about 30. All kinds of grain and grass are 
grown, and almost all kinds of fruit* and vegeta¬ 
bles, the products of all being exceedingly 
abundant in quantity and first-rate in quality. 

The reclamation of the alkali lands which has 
been practised by the Mormons with so much 
success is especially of interest and importance to 
Colorado. Land near to Salt Lake City, from 
which in former times the alkali could be shovel¬ 
ed with readiness is now worth $200 or more per 
acre, being among the most productive which 
the Mormons possess. Alkali lands, in fact, are 
too rich, or fat with the very best fertilizers, and 
all that is needed to make them of great value is 
to bring them down to a leanness which will 
make them available for cultivation. The method 
generally adopted in Utah has been to leach the 
land, levelling it so that water would stand upon 
it. The mineral matters are thus dissolved and 
held in solution by the water, and, by throwing 
off and renewing it from time to time, sufficient 
of the alkali is removed to leave the land fit for 
cultivation. Water which will leave a deposit of 
sand or mud is preferable, and fresh fine sand has 
been found excellent to spread on and mix with 



the soil, as it both warms and weakens the saline 
lands. Repeated ploughing is also of service, as 
the soil comes in contact with the gases of the 
atmosphere, and has been found to lose strength 
in consequence. In putting in crops, it is recom¬ 
mended to plow immediately before sowing on 
mineral lands, as the mineral rises to the surface, 
and plowing turns it under again, and gives the 
grain or vegetables a chance to grow some size 
before the mineral forms a crust. A good coat¬ 
ing of chaff or partially rotted straw put over the 
surface the first year will keep the ground moist 
and prevent crusting. Plentiful irrigation is also 
valuable for the same purpose. It has been found 
that castor beans, summer squash, melons, 
onions, and lucerne (or alfalfa; will grow where 
there is a considerable portion of mineral ; and 
some Mormon farmers recommend that they 
should be planted on newly leached lands: cas¬ 
tor beans first, and so on in the order named. 
Fruit trees can be grown well on such lands, by 
putting sweet fresh soil around the roots and es¬ 
pecially around the stock where it comes out of 
the ground, for if the tree be injured in any way 
by salt it will be the bark at the surface of 
the ground. Pear trees will stand almost any 
amount of salt and grow well. When fruit trees 
get once rooted in salt land, they become healthy 
and yield the best quality of fruit. Amongst 
grasses, red-top has been found to stand alkali 
well. 

In Colorado, we are too ready to regard alkali 
land as almost, if not absolutely, worthless. We 
may profitably avail ourselves of the experience 
of the Mormons in tnis matter, that experience 
having shown, as we have said, that such land, 
when reclaimed, is of the very best quality. The 
process of reclamation is somewhat tedious, oc¬ 
cupying, in some cases, as long as four or five 
years, but not too tedious to pay, when worth¬ 
less land can be made to produce two and a half 
to three tons of hay, or seventy-five to eighty 
bushels of grain, to the acre. 

Next to the soil—for the soil would be of little 
or no value without it—the Mormons regard their 
Water as their most precious possession. It is 
recognized as an important subject for legisla¬ 
tion, and its apportionment among the people is 
regulated with the utmost watchfulness and ex¬ 
actness. 
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The Territorial Laws delegate to the Counties 
the right to control the Irrigating Waters within 
their limits, and, as a first step, each County is 
laid off into Water Districts, and Watermasters 
and Sub-Watermasters appointed to take charge 
of the water in such districts, acting under the 
instructions of the County Commissioners. Any¬ 
one wanting land for cultivation has to apply to 
the County Surveyor to have the land surveyed. 
The survey is then submitted to the Commis¬ 
sioners, who consider whether there is a sufficient 
surplus of water,—after the lands already taken 
up have had all that they need—to irrigate the 
land in question. If they decide that there will 
not, the applicant is unable to obtain any water- 
rights; if they decide that there is, then the 
Commissioners approve the survey, and the ap¬ 
plicant becomes entitled to his share of water. 
When there is abundance of water, every man 
takes it as he needs it, or as he thinks he needs 
it; but in times when there is a scarcity, the 
Watermasters apportion it in exact proportion to 
each man’s quantity of land. Thus, if there be 
five hundred acres under a particular ditch, and 
crops need watering every ten days, a man who 
has fifty acres will have the water for twenty-four 
hours, the man who has twenty-five acres will have 
it for twelve hours, and so forth; the general 
plan being to give each man the whole of the 
wat$r for a period of time corresponding exactly 
with the area of land he has to water. The 
Watermasters open and close the gates, which 
cut off or turn on the supply, and any¬ 
one tampering with the gates is regarded as a 
criminal of the highest order. The Watermasters 
are County Officers, but are paid for their servi¬ 
ces by the farmers deriving water from the 
ditches, and they are empowered to demand la¬ 
bor (or its equivalent ) from the farmers whenever 
work is needed upon the ditches. The assess¬ 
ment, which is a fro rata one, founded on the 
quantity of land each farmer has, is usually very 
small, the Mormons having the faculty of doing 
most of their work very economically. As a 
general thing the Irrigating Canals are built by 
combinations of landholders whose lands will be 
benefitted, but the Counties sometimes under¬ 
take their construction as works of public utility, 
and the Territorial Legislature has made similar 

investments. Salt Lake County, for instance, is 
now letting contracts for a canal of about 25 
miles in length, to run from Utah Lake to the 
• Great Salt Lake. This will cover about six 
townships, and is estimated to cost about #50,- 
000. The County has appropriated 330,000 for 
the purpose, and the remainder will probably be 
made up by the sale of water-rights. The per¬ 
petual water-right from such a canal will be sold 
for about 32.50 per acre, the County not seeking ; 
to make any direct profit from the enterprise. 

It seems to us that in this particular, perhaps 
more than any other—namely, in the control 
and regulation of the available Water Supply— 
Colorado needs to learn of Utah. With us as 
with them, water is one of the most valuable ele¬ 
ments of wealth, (not excepting even the gold 
and silver), with which Nature has endowed the 
country, and the utmost economy in its use 
should be enforced, so that what we have may be 
made to go as far as possible. 

We have, probably, sufficient legislation on the 
subject, if it were acted up to; but the law is, to 
a great extent, allowed to remain a dead letter. ' 

1 As the legislative enactments on the subject of 
Irrigation may not be very generally known, es¬ 
pecially among the more recent settlers of Colo¬ 
rado, it may be well to present here the princi¬ 
pal of. them. 

Section 1 of Chapter XLV. of the Revised 
Statutes of Colorado, provides that all persons 
who claim, own, or hold a possessory right or ti¬ 
tle to any land or parcel of land within the 
boundary of Colorado Territory, when those 
claims are on the bank, margin, or neighbor¬ 
hood of any stream of water, creek, or river, 
shall be entitled to the use of the water of the 
said stream, creek, or river, for the purposes of 
irrigation, and making said claims available to 
the full extent of the capacity of the soil, for ag¬ 
ricultural purposes. 

Section 4 of the same chapter provides that, 
in case the volume of water in said stream or 
river shall not be sufficient to supply the contin¬ 
ual wants of the entire country through which it 
passes, then the Probate Judge of the County 
shall appoint three Commissioners, whose duty 
it shall be to apportion, in a just and equitable ! 









proportion, a certain amount of said water upon 
certain or alternate weekly days, to different lo¬ 
calities, as they may in their judgment think best 
for the interest of all parties concerned, and 
with due regard for the legal rights of all. 

Section 9 provides that such Commissioners 
shall not be appointed until at least six days’ 
previous notice shall have been given to parties 
in interest, by posting notices of the time and 
place when and where such appointment will be 
made, in at least five public places within the re¬ 
gion watered by the said stream. 

Chapter XLV was subsequently amended for Pu¬ 
eblo County, so as to authorize the appointment 
of one Commissioner, instead of three, such 
Commissioner to be a person recommended by 
the riparian owners along the stream, and only 
to be appointed on the petition of a majority of 
such riparian owners. 

A local Act for Costilla and Conejos Counties, 
afterwards extended to Huerfano and Las Ani¬ 
mas Counties, provides for the yearly election of 
a Superintendent for each acequia madre (main 
ditch), to be chosen by the persons occupying 
the adjoining farming lands. The duties of such 
superintendents are defined to be to keep the 
ditches in repair, and to divide the water in such 
a manner that each and every one will have the 
amount of water he is entitled to. The superin¬ 
tendents are empowered to call out the persons 
using water from the acequia to contribute 
their share of work when repairs are necessary. 
The superintendents to receive such compensa¬ 
tion as may be agreed on by the majority of those 
using the water. This Local Act provides that 
public acequias, during the farming season, shall 
have preference over all ditches used for any mills 
or machinery, or any other ditch that may not 
be used exclusively for farming purposes. 

A special act for El Paso County provides that 
the Commissioners shall be paid $5.00 each for 
each day actually employed in the discharge of 
their duties, and authorizes them to levy a tax 
within the County upon each person using water 
for irrigation, in proportion to the amount of 
water used by each person. The said Commis¬ 
sioners, with a due regard for prior vested rights, 
shall, from time to time, establish such rules and 
regulations as in their judgment are necessary 


and proper for securing the purposes of the act, 
and are required to keep in a book devoted to 
that purpose a correct account of the amount of 
land each person is authorized to irrigate, and a 
record of all their rules and regulations for the 
proper distribution of water. In case of gross 
neglect of their duties, to the injury of others, 
they are made liable to the party or parties ag¬ 
grieved, in double the amount of damages sus¬ 
tained. Anyone using water to which he is not 
entitled during such time as the Commissioners 
are controlling it, is made liable to a fine of $100 
for the first offence and of $300 for each subse¬ 
quent offence, or to imprisonment for 30 days. 

The law as it stands is doubtless capable of im¬ 
provement, and might well have attention at the 
coming Session of the Territorial Legislature, so 
that an Act sufficiently comprehensive to suit all 
parts of the Territory and yet sufficiently elastic 
to allow each County to provide for any peculiar 
circumstances of its own, could be framed. 

The provisions of Chapter XLV., however, 
seem fully sufficient to allow of the appointment 
of Irrigation Commissioners in every County in 
which there is agricultural land, and such appoint¬ 
ments should be made. As matters are now, we 
have little knowledge as to the extent of our 
available Water Supply, and no guarantee that 
it is used with economy. If we had Commis¬ 
sioners, or one Commissioner, in each Agricultu¬ 
ral County, whose special duty it should be to 
control the Irrigating Waters, a large amount of 
useful knowledge ought to be gathered together, 
and a very considerable increase of the area of 
land now regarded as cultivable ought to be the 
result. Some of the best farming land in Colo¬ 
rado is, to our knowledge, allowed to lie unculti¬ 
vated from a fear of want of water, whereas a 
careful and equitable division of what flows 
through the country would give sufficient to cover 
it all. 

Touching the much disputed question wheth¬ 
er the cultivation of the soil has a ten¬ 
dency to increase the rainfall in a naturally 
arid country, the expt.-ience of the people at 
Salt Lake seems strongly corroborative of the 
theory that it does. Some soil which formerly 
required irrigating several times in the year, now 
needs no irrigation at all, and other soil needs it 
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much less than formerly. This, of course, might 
be expected, even without any increase of rain¬ 
fall, but old settlers in Utah say that the increase 
of rainfall is quite noticeable, and the compara¬ 
tive frequency of rain in the Summer time much 
greater in later than in former years. The pres¬ 
ence of the Union Pacific and other railroads has 
been suggested as the existing cause of this 
phenomenon. The Deseret News , however, says 
that, without denying that the railroad has exer¬ 
cised an influence in the matter, the effects were 
observed in Utah before the advent of the rail¬ 
road. The opinion of the News is that “ the in¬ 
creased moisture of the Summers of late years is 
due, firstly, to the hand of Providence, and sec¬ 
ondly, to the cultivation of the lands, the build¬ 
ing of cities and towns, the planting of trees, 
shrubs and vegetables. For it is reasonable to 
suppose that a stirred and irrigated soil, and 
thousands of acres of trees and shrubs and various 
hinds of cultivated vegetable crops should give 
into the atmosphere much more moisture than a 
hard, dry barren soil.” It may be stated here, 
in order to meet an objection sometimes urged, 
that the increase of rainfall can scarcely be a fan¬ 
cied one; when the Mormons began to build 
Salt Lake City, they estimated that the creeks 
running into the district which they had chosen 


would water eight hundred acres of land; at the 
present time their city limits include an area of 
not less than twenty-five square miles, every part 
of which is well watered. 

We see, then, that cultivation has a two-fold 
effect: it increases the supply of water for irriga¬ 
ting purposes and at the same time it renders 
irrigation less needful in after years than at first. 
It is evident from this that the true policy, when 
aiming at the irrigation of considerable bodies of 
land, is to use, to the fullest extent of its availa¬ 
bility, the water which is readily obtainable, and 
expend money in increasing the supply only when 
experience demonstrates that Nature herself fails 
to be bountiful. If it can be seen, for example, 
that there is water enough in a certain district to 
irrigate 50,000 acres, if used with the utmost 
economy, let the utmost economy be practised, 
and it may be that before another 50,000 acres is 
needed for cultivation, a sufficient increase of the 
water supply will have been brought about natu¬ 
rally. 

There are other points connected with our sub¬ 
ject of which we had intended to treat, but our 
article is already lengthy enough, and a future 
opportunity may be taken to derive one or two 
more lessons from the Mormons. 


ON MOUNT 

One of the members of the Hayden expedi¬ 
tion, writing to the New York Tribune, gives the 
following description of the view from the sum¬ 
mit of Mount Lincoln: 

It was a highly favorable time for the view. 
Not a suspicion of mistiness in all the wide hori¬ 
zon, and the early sunlight brought out sharply 
the gradations of distance in the West, which a 
few hours later were comparatively obscured. 
The sun shone warm, but there blew a fierce, 
cutting wind, which made us glad, when we 
could, to crouch in all our wraps behind the 
pyramid of stones piled about the flag-staff. But 
the sublimity of the scene long overwhelmed and 
drowned all other impressions. Such a grand 
panorama of mountains is to be seen in few other 
regions of the world—perhaps only in the Hima¬ 
layas and the Andes. We reckoned with careful 


LINCOLN. 

count, and estimated that we had in view more 
than one hundred peaks which would not fall be¬ 
low 13,000 feet, and at least fifty of 14,000. 
The two great connected ranges which were most 
conspicuous were the Sierra Madre to the West, 
beyond the Arkansas Valley, and the Blue River 
Range to the North, a continuation of that upon 
which we were, but bending around westward 
enough to bring a great line of rugged peaks 
against the sky. In the Sierra Madre lie two 
prominent summits, named Yale and Harvard by 
Prof. J. D. Whitney, in his explorations here four 
years ago; and the ridge finishes abruptly at the 
| north, with the highest peak of all, estimated by 
us at 15,000 feet, and named the Holy' Cross, 
from the two immense snow-banks intersecting 
j each other conspicuously on its side, as seen from 
| Gray and Evans, further north than this. The 
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MEXICO AND THE 

NO. 4--GUADALAJARA AND THE VALLEY OF THE 

Guadalajara is not only the capital of the State 
of Jalisco, but the largest and most important 
city on the Western slope of the Mexican Plateau. 
Its cathedral, public buildings, and hospitals were 
finer than any others we met with before reach¬ 
ing the City of Mexico. As we spent five days 
in the city, and our kind hosts were most able 
cicerones, we saw nearly everything of interest. 

The Cathedral stands on the chief plaza, taking 
up the whole of one side. It is built entirely of 
adobe, for fear of earthquakes, which are pretty 
frequent, and sometimes very severe. Its form is 
fine; but its appearance is much spoilt by its 
being painted yellow and blue all over the outside. 
One of the domes is covered with colored glazed 
tiles, in patterns, which has a very pretty effect. 
This way of roofing the domes of churches be¬ 
came more frequent as we got farther east, and in 
the capital was seen everywhere. 

On the other side of the plaza stands the pal¬ 
ace, now used for Government offices and bar¬ 
racks ; the two remaining sides being occupied 
by stores, with portales in front of them. These 
latter are universal throughout the country, and 
are deep afched piazzas, over the sidewalks. Be¬ 
tween the arches stand the cajons, or boxes, 
where all country goods are sold, and which shut 
up at night, enclosing not only the articles of 
sale, but the owners too, who curl up in a space 
not much larger than an ordinary Saratoga trunk. 

Round the city runs the Paseo, a wide drive 
planted with trees, where, in the afternoon, all 
Guadalajara rides and drives. It leads to the 
Alameda, or public park and garden, enclosed 
within a wall and ditch, with the driving road 
outside. This is planted with avenues of fine 
trees, and the walks are bordered by hedges of 
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roses and oleanders. The Paseo, while we were 
there, was somewhat spoilt, as all the streets lead¬ 
ing to it, except two, were strongly barricaded 
with well-made adobe fortifications, in case of a 
sudden attack from the Revolutionists. 

We visited the Belem, a very fine hospital near 
the Alameda; and in the cemetery attached to it 
saw the curious Mexican method of disposing of 
the dead. In the wall all round the cemetery 
are niches in rows one above another, and in each 
of these niches a coffin is placed, the opening 
being closed by a slab bearing the name of the 
occupant. These resting-places are let on lease 
for five years, and, if the lease is not renewed at 
the end of the time, the coffin is removed, and 
the niche let afresh. In the centre of the grounds 
stands a handsome building, where all the bishops 
and priests of the city are buried, four avenues 
of orange trees leading up to it. 

A very different visit, and one more pleasura¬ 
ble, though not more interesting,was to the Opera 
House. When finished, it will be a magnificent 
building, and will seat 4,000 people. There are 
five rows of boxes, one above the other, and the 
original plan was, to make the columns between 
each box of crystal. Owing, however, to the 
different political parties at various times appro¬ 
priating the funds as one or other came into pow¬ 
er, the idea of crystal had to be given up, and 
white marble substituted. “Rigoletto” was 
very well given the evening we were there, and 
La Visconti as Gilda was charming. Verati and 
Grossi as the Duke and Rigoletto were also very 
good ; and the orchestra, under Senor Menesses, 
a young but most distinguished Mexican com¬ 
poser, excellent. Between the acts, little bare¬ 
footed, black-eyed Muchachos came round with 
ices, made from ice from Cuzutlan, about six 
miles from the city. It is made by putting water 
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in shallow pits at night and early in the morn¬ 
ing a thin sheet of ice is found, made, some say, 
by * ‘ the reverberation of the stars, ’ ’ in other 
words—rapid evaporation at a high elevation. 

But far the most interesting sight in Guadala¬ 
jara is the Hospicio, founded a hundred years 
ago by Bishop Juan Cruz Ruis Cabanas. It is so 
remarkable an institution that I may take space 
to describe it fully. It stands on a rise in the 
suburbs across the river at the end of a wide 
street, and covers nearly eight acres of ground. 
Some idea may be had of its size from the fact 
that within the walls are twenty-five separate 
flower gardens, each with a wide corridor run¬ 
ning round it, and outside the rooms. There are 
seven hundred children in it, from the foundling 
of a few days old to the young workman of twen¬ 
ty years. Besides the charity children, who are 
supported, of course, free of expense, there is a 
collegio where the children of rich parents are 
educated. All the gentlemen of the Western 
States send their children there and they receive 
a first-rate education; their fees, of course, help 
to keep up the rest of the establishment. We 
went first into the schools; they have them of 
three degrees: one for infants from three to six 
years old, under the Sisters of Charity ; the next, 
also under Sisters, for boys and girls separate, to 
ground them; and then the third, where the 
boys about eleven are passed on to a master. In. 
the department of the Ninos, the boys were car¬ 
pentering, tailoring, making shoes, and weaving. 
Every bit of clothes they wear they make them¬ 
selves. The kitchen, into which we next passed, 
was a splendid room with a high domed roof. 
Two enormous ranges stood out in the middle of 
the floor, and I found they were from Leam¬ 
ington, England. The girls do all the cooking, 
and the red tiled floor was so spotlessly clean that 
you might have eaten your dinner off it with 
pleasure. Passing the old people’s department 
and infirmary, we went through the girls’ school, 
where they were drawing and embroidering in 
gold and silver thread, and saying lessons, and 
came to the “ Cuma,” or nursery. There we saw 
thirty little foundlings; one had been found on 
the doorstep six days before, and was just going 
to be baptized. There were hardly any Indian 
children among them, the poor Indies, however 


badly off, seldom deserting their children. From 
the Cuma we went to the music room, Senor 
Menesses kindly allowing us to be present at one 
of his lessons. About twenty girls gave us a 
chorus with solos from the “ Elixir d’ Amor,” 
and “Semiramide,” rendered to perfection. 
The contralto, a girl of sixteen, had one of the 
finest voices I have ever heard in Europe or else¬ 
where for depth, evenness, and quality, and with 
teaching and age will certainly make herself a 
name. All the girls when their education is 
finished, unless they marry, get first-rate situa¬ 
tions as governesses or school teachers, and are, as 
such, sought after. The boys are all brought up 
and apprenticed to some trade. The Sisters of 
Charity, who manage the Hospicio, seem to main¬ 
tain order by a rule of love; every one and 
everything looked bright and happy. Flowers 
and birds were to be seen everywhere ; and pets 
of all kinds, from a little brown pig, to dogs and 
babies, roamed about where they pleased. Al¬ 
together, we agreed, on leaving, that in no coun¬ 
try, whether old or new, had we ever seen or im¬ 
agined a more perfect institution. 

We left Guadalajara for Queretaro by stage, 
taking the southern and less used route by Lake 
Chapala, instead of the usual one by Lagos, 
Leon, and Guanajuato. 

Our first day took us to Ocotlan, a large haci¬ 
enda two miles from the lake. 

We were now fairly in the valley of the Lerrna, 
one of the most important districts in the Re¬ 
public. This river rises in the Lago de Lerma, 
outside the Valley of Mexico near Toluca, and 
runs as far as Lake Chapala, into which it falls 
at La Barca, under the name of the Rio Lerma. 

It flows out of the lake on the northern side near 
Ocotlan; and from thence to San Bias, where it 
reaches the sea, is called the Rio Grande de San- 1 
tiago. The valley from Guadalajara to Quere¬ 
taro, is 235 miles long, and varies in width from 
20 to 60 miles, with fine mountains on each side. 

We roughly computed that it contained about 
4,000 square miles, and, if one-half of this were 
in wheat, with an average of twenty bushels to 
the acre, it would give, with one crop a year, a 
yield equal to the present wheat produce of Cali¬ 
fornia. An immense amount of wheat is now 
grown all along the valley, the land being so 
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rich that, without any dressing, an excellent 
crop is taken off the same ground year after 
year. If irrigation were used, two crops might 
easily be got in the year with proper attention to 
manuring. 

In addition to wheat, barley, rice, garbances 
(a kind of bean), alfalfa clover for horses, onions, 
lettuces, cucumbers, chili, and olives, besides 
many other plants and vegetables, are grown in 
enormous quantities. Hogs, cattle, sheep, and 
chickens are raised largely, and we found the 
following prices current throughout the valley: 
Chickens, 35 cents each; eggs, per dozen, 9 
cents; a fat sheep, $1.00; wool, per pound, 15 

Leaving Ocotlan, a long and tiring day’s jour¬ 
ney, from 6 a. m. to xo p. m., took us to Piedad, 
a town of 10,000 inhabitants. We crossed the 
Lerma in a dug-out canoe at La Barca, (8,000 
inhabitants), and passed the Hacienda Buena 
Vista, a very fine estate with a population of 
3,000, and Tanguato, population 5,000 also, and 
about s p. m., came to Salitrillo on the Naci- 
miento Lake. On our left ran a long low hill of 
volcanic soil, and we were all settling how, in 
days to come, we would start a great wine-grow¬ 
ing Hacienda there, when, to our dismay, we 
turned right up the said hill and all thoughts of 
anything but present misery vanished. Never 
did I feel the equal of that shaking ! It was not _ 
stones nor skrees, but downright rocks, between 
which the wheels stuck and the wretched mules 
stopped, and then came a volley of oaths, blows, 
and stones, and up we went with a jerk that sent 
us all flying. Five hundred feet we had to climb 
up that “Pedrigal,” with the chance all the 
while of an attack from robbers; and down al¬ 
most as bad a road on the other side. 

At Piedad we stopped for a day to rest, and 
General R. and I explored the town, being fol¬ 
lowed by a crowd of about forty boys, who in¬ 
sisted on keeping close to our heels though we 
appealed to their better feelings in our very best 
Spanish. Don Ignacio, with whom we were 
staying, apologized for them when we came in, 
saying that, besides my hat which was an object 
of great curiosity, they had never seen * ‘ una 
Senorita tan grande,” (such a tall lady.) I 
heartily deplored the fact that the Mexicans are 
mail. 


The following day took us from Piedad, across 
the Lerma, to Irapuato, (14,000 inhabitants), 
past Penjamo, a robber town with a population 
of 6,000, where we got apricots, mulberries, and 
beautiful flowers. But our breakfast at the same 
place, in a horrid little fonda or restaurant, was 
unspeakably nasty, as some of us got nothing 
but greasy rice, and eggs fried in tallow candle, 
which, as may be imagined, did not agree with 
our digestions. 

From Irapuato two hours took us to Salamanca 
(population 10,000) a nice clean town, sur¬ 
rounded by gardens hedged in with organo cac¬ 
tus. Here we had breakfast in a clean hotel, the 
Patio full of roses and singing birds in cages. 

At s p. m., after nine hours’ traveling, we 
reached Celaya, the prettiest town we had seen 
in Mexico. The approach is up a long cause¬ 
way, with mesquite; pepper trees, and organo on 
each side the white and tiled towers and domes 
showing over a thick bank of trees. The plaza 
is a perfect tropic garden, with a fine white col¬ 
umn of canterce, (the excellent building stone 
of the country) in the centre, surmounted by the 
National arms. Round the foot of the column 
is a fountain of water from an artesian well 
which also supplies “ Los delicios Banos ter- 
males,”—warm baths opposite the hotel. Ce¬ 
laya has twelve churches, all large and fine, and 
a population of 15,000. 

From Celaya we went to Queretaro. The 
journey was quite a short one but very tiring, as 
the road in the valley was deep in mud, and five 
miles from Queretaro, we had to cross a short 
Pedrigal. However, by five o’clock we reached 
the outskirts of the city, so famous now as being 
the scene of the unfortunate Emperor Maximil- 

Just as we were close to the town, one of the 
party, who was outside the coach, called down 
as we passed an adobe fortification: “That's 
where they shot Maximilian. ’' Some of us felt 
sad; and some had time to get off some fine 
moral reflections on the vanity of human wishes, 
etc., etc., when our informant called down from 
the roof again, “That’s the wrong place.” So 
our sympathy had been wasted, and in a hum¬ 
bled frame of mind we drove into the city. 

Rosa del Mokte. 
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SHEEP versus CATTLE. 


The controversy between the Cattle-men and 
the Sheep-men in Southern Colorado has pro¬ 
ceeded from meetings and speeches and resolu¬ 
tions to blows and blood-shed. No one who is in¬ 
terested in the welfare of the Territory can fail 
to deplore such a spectacle of neighbors at war,— 
of the two branches of the great Stock interest 
pitted against each other in an uncompromising 
struggle. Yet it seems inevitable that, as the 
Territory fills up, such should be the case. The 
Sheep-men and Stock-men are bound to jostle each 
other’s shoulders, and then bound to quarrel, 
because their interests must be at variance each 
with the other. Experience has demonstrated 
that Cattle and Sheep cannot co-exist on one 
range; where the sheep have grazed, the cattle 
will not feed, even if the mouths and the hoofs 
of the former should have left anything on the 
ground for them to feed upon ; it is said, indeed, 
that cattle will scarcely condescend to drink at 
a watering-place which has been used by a flock. 
Such being the case, which is to give way ? Shall 
the cattle-man drive off his stock in disgust from 
the range on which they have grazed in undis¬ 
turbed contentment for years gone by? Or 
shall the Flock-master, who has come from other 
lands to engage in the business which he under¬ 
stands and from which he hopes to derive great 
profits, magnanimously give up his project, and 
hasten back to the place from which he came ? 
Clearly neither. The grazing ground is public 
property, and belongs no more to one than it 
does to the other; each is as anxious to make 
use of it as the other; each has as much right to 
make use of it as the other; consequently, nei¬ 
ther is likely to give way, and the strife which 
has lately been inaugurated will increase in pro¬ 
portions and bitterness as more men are attracted 
into either business. In fact, even if sheep 
could be altogether kept out of the country, such 
a strife must ultimately come to pass among the 
cattle-men themselves. Agriculture is encroach¬ 
ing more and more upon land which has hitherto 
been feeding-ground, new men are coming into 
the Territory almost daily to swell the ranks of 
the Stock-men, and, before long, under present 


arrangements, .the herds will come in contact, 
and disputes for possession must be the order of 
the day. It may be possible now for our stock- 
men and sheep-men, if they will exercise mutual 
forbearance and cherish a disposition towards 
mutual accommodation, to make a satisfactory 
division of the land, Lot taking his choice in one 
section, whilst Abraham seeks another, but this 
cannot be for long. 

The only solution of the difficulty is that sug¬ 
gested by a writer in this magazine two or three 
months ago; namely, that the law shall enable 
graziers to acquire an actual and inalienable title 
to a range for their flocks and herds. Under 
our present Land Laws, this is impossible. To 
pay a dollar and a. quarter an acre for grazing 
land, fence it in, and then pay taxes upon it, is 
out of the question, and would make the business 
impracticable. But, if certain areas could be 
designated as grazing land, and could be sold, 
as such, at rates which the stock-man could 
afford to pay—say, fifty cents an acre, or what¬ 
ever, after careful enquiry, was found to be 
reasonable—we should have an end of controver¬ 
sies and fights. The cattle-man or the sheep¬ 
man would then hold his property as the agricul¬ 
turist does his, and there could be no questioning. 

Such an arrangement (which we believe to be 
unavoidable in the near future) would, of course, 
to some extent, change the conditions of the 
business. Stock-men could not purchase, at any 
price, such extensive ranges as their cattle have 
been accustomed to take and as they now tena¬ 
ciously cling to; each owner of flocks and herds 
would be circumscribed within comparatively 
narrow limits. This would necessitate the rais¬ 
ing of a better quality of stock, the same amount 
of value being put into a much smaller number 
of animals ; the long-horns must give way to the 
short-horns. Then, men of very small means 
would, probably,be deterred from entering into the 
business, and would have to seek other occupation 
for their capital and labor. Neither, however, 
of these necessitated changes would be deplora¬ 
ble. Texan cattle and Mexican sheep have long 
enough monopolized our grasses, and it is a mat- 
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ter for congratulation that we are already so far 
advanced in the era of Durhams and Jerseys and 
Merinoes. On our Stock Range as well as on 
our Agricultural Lands, it is to the interest of the 
whole Territory that every acre should produce 
the most in quantity and the best in quality that 


it is capable of giving to us. And for this end, 
if for no other, it will be well for us to have men 
engaged in the stock business, who have, at any 
rate, moderate capital at command, so that they 
may be able to conduct it with some amount of 
spirited and liberal management. 


A LUMP OF COAL. 


There are few more remarkable examples of 
the investigating power of Science than the fact 
that a lump of coal can be made to tell its own his¬ 
tory. Hard, opaque, and black, it looks a very 
picture of uncommunicativeness ; yet, out of its 
hardness and blackness, the microscope brings 
forth the full revelation of its strange formation 
in the long-gone ages. 

A glance at a lump of bituminous coal shows 
that it is nearly cubical in form ; closer exami¬ 
nation reveals that two of its faces, opposite to 
each other, lie parallel to defined bands, which 
may be seen running through the piece. These 
bands are “lines of stratification;” they show 
the position in which the material forming the 
coal was originally laid down. The two oppo¬ 
site faces of which we have spoken are fractures 
which have taken place in two such “lines of 
stratification the four other sides of the lump 
are fractures which have taken place in “lines of 
cleavage. 1 ’ 

Bearing this in mind, we are prepared to un¬ 
derstand the following experiment made by Pro¬ 
fessor Quekett. 

Taking a tiny fragment of coal, he ground one 
of its faces of stratification smooth, and ce¬ 
mented it to a plate of glass; then he applied 
the little fragment of coal to the wheel, and cut 
it down until there remained only a very thin, 
semi-transparent film, still fastened to the glass 
plate. 

He also treated another fragment of coal from 
the same lump in a similar manner : cementing 
it to the glass, however, on one of its faces of 
cleavage instead of on one of its lines of stratifi¬ 
cation. Thus, he obtained two cross-sections 
from the same piece, suitable for microscopic 
examination. 

In one of his cross-sections he found little j 


coin-shaped bodies, of a yellowish tinge, em¬ 
bedded in a dark substance. These little coins 
were about one-twentieth of an inch in diame¬ 
ter, and lay with their faces nearly parallel. On 
one side of each he discovered a little figure, 
consisting of three straight lines radiating from 
the centre of the disk, but not quite reaching to 
its outer edge. In the other cross-section, he 
saw only thick hoops, the sides of which were 
pressed together.* 

These little coins or disks he found to be flat¬ 
tened spores, the radiating lines being the ex¬ 
pression of three clefts which penetrated one 
side of the bag. 

In favorable specimens, Professor Quekett 
found that the whole mass of coal was formed of 
these spores, with the exception of occasional 
patches of mineral charcoal. In the other spec¬ 
imens he found the sacs passing into charcoal, 
or hardened and changed until their form could 
scarcely be recognized. Leaves of trees, and 
pieces of bark, carbonized and hardened, w^re 
found among them, and in some specimens no 
spores at all were found. 

And now, What were the spores of which the 
coal was found to be so largely composed, and 
how came they there? 

They were the seeds of a club-moss, nearly re¬ 
sembling the now existing Lycopodium, a plant 
which never reaches a greater height than three 
feet, but which then existed in the species Le- 
pidodendron, one of the largest of the carbon¬ 
iferous flora. 

If we could imagine one of our own forests, 
with the Lepidodendron and Sigillaria taking 
the place of the oak and maple, growing luxuri¬ 
antly upon a clay soil, we should have a very fair 

* See a paper by Professor Huxley in the Contemporary 
Review, volumeforl87l. 
















representation of a wood of the Carboniferous 

Growing in swamps (for we find the remains of 
land-snails, gally-worms, and salamander-like 
creatures) these forests of gigantic club-mosses, 
tree-ferns, and mares’-tails, were rank in verdure, 
developing seeds and spores freely, and, as the 
seasons changed, raining them copiously upon 
the ground. Their fallen trunks became, as now 
in the Tropics, nests for snails and worms, that 
ate up the decaying wood, and left the hollow 
trunk to be filled with spores, or they sank by 
their own weight into the soft ground. 

Then the whole mass of accumulated spores, 
bark, and decaying wood decomposed, and lost 
all but its carbon and a small quantity of hydro¬ 
carbons. After a time, it was covered by the ad¬ 
vancing waters of a fresh-water lake, and by the 
alternate layers of sands and clays that formed at 
its bottom. Then, again, the lake receded; 
other forests flourished ; other beds of carboni- | 
ferous matter were formed ; and the process was re- j 
peated, time after time, until Nature changed— 
the great change which announced the Mesozoic j 
Age, when Continents were lost and found, when j 
species were swept away, when the age of mag- | 
nificent flora yielded to the age of reptiles. 

Thus were formed the strata of carboniferous 
matter, of clays and sands, which we now recog- \ 
nize, in their hardened condition, as belonging j 
to the Carboniferous age. 

The description, however, scarcely applies, in 
full extent, to our coals of Colorado; they were 
formed in a later age. A discussion is now being 
carried on as to whether they are of the Creta¬ 
ceous or the Tertiary age. Be that as it may, 
enough is known to enable us to say with some 
certainty of what they were composed. 

The forests then were as forests in temperate 
regions are now—beech, poplar, oak, and the 
like; the same undergrowth as now; the same 
climate; the same winged bugs ; no spore plants 
that we know of. All this we learn from the fos¬ 
sils ; and the coal itself shows it. Fibrous ; brown 
when cut; the same under the microscope as 
without it—it shows its woody origin. 

And this is all the difference between the coal 
of Colorado and the coals of the Carboniferous 
age. The trees grew, as then, upon beds of clay; 


the lakes swept over the forests, leaving behind 
them, as they receded, strata of clay and sand; 
then other forests started; and so, except in 
climate (for instead of the foliage of the tropics, 
the foliage of the Temperate zone existed) 
Nature repeated herself. 

Have you ever noticed the rosin in our Colo¬ 
rado coals, a little yellow gem in a black set¬ 
ting ? How did it come there? Oaks and the 
like are not resinous, but every bud of our cot¬ 
tonwood trees is covered in Winter by rosin as a 
protection from the cold. So small a fact has 
left its handwriting upon the rocks. 

Whether, then, discussing Carboniferous, or 
Cretaceous (or Tertiary) coals, we have arrived at 
the period when seams of carbonaceous matter 
lay between alternating seams of clays and 
sands. We come next to the processes by which 
they were hardened as we now find them. 

These loose materials were hardened into rocks 
by the slow pressure Nature has always at her 
command. 

During the bye-gone ages, as always, the in¬ 
terior of the earth was contracting faster than the 
outer cooler, and, therefore, harder crust. Thus 
a space was formed below the crust. When the 
time came that the crust could no longer bear its 
own weight, it sank in its weaker places, and hills 
and valleys were formed. The crust contracted, 
as it were, to fill the vacant space and to gain 
support. This contraction produced pressure, 
and the particles of the mass were welded to¬ 
gether ; the pressure also produced heat and the 
metamorphism was completed. 

Among all the questions of Dynamical Geol¬ 
ogy, this change of level or the contracting of the 
earth’s surface is the hardest to understand ; let 
us then illustrate it by a homely example. An 
apple laid in a dry and warm place wilts; in 
other words, the meat of the apple contracts, the 
skin shrivels. In somewhat like manner, the in¬ 
terior of the earth is always contracting, the outer 
crusf shrivelling. 

Sometimes, in addition to such regular chang¬ 
ing of levels, a great disturbance takes place, 
when, perhaps, the whole earth is changed. So 
it was at the end of the Carboniferous age when 
the Mesozoic was ushered in. 











The he^t gradually produced by the pres- | 
sure of particles when the shrivelling of the crust 
took place, must have been enormous in the ag- j 
gregate. In a recent lecture upon spectroscopy 
by Professor C. A. Young, it was mentioned that, I 
if the sun were to shrink but two hundred and I 
forty feet in diameter, (or twenty-seven millionths [ 
of one per centum of its diameter) a year, there | 
would be produced as large an amount of heat as 
is now given off from it; so great is the amount 
of heat that is caused by the pressure of particles. 

We do not say that this was always the only 


cause of the metamorphism. Other causes may 
have assisted. The writer believes, for example, 
that a trap dyke that is found underlying the 
coal beds in Fremont County, had much to do 
with the hardness of the coal there. But such 
cases are rare. Usually the greater the changes 
of level, the harder becomes the coal. A section 
through the anthracite region of Eastern Penn¬ 
sylvania, gives an unending letter S from edge of 
coal to edge of coal, while the bituminous beds 
of Western Pennsylvania roll in slight undula¬ 
tions only. R. Neilson Clark. 


SHEEP-RAISING IN NEW MEXICO. 


Unlike most of the Territories, New Mexico 
can boast of a civilized population that dates 
back its beginning, not by decades, but by cen¬ 
turies. Its Indian tribes—the Pueblos, Pimas, 
Papajos, etc.—are the most civilized Indians that 
are to be found on the American Continent, liv¬ 
ing in villages and engaging in numerous indus¬ 
tries. Its “Mexican” population claim descent 
from the noble Spaniards, and, in many families, 
trace back the descent in an unbroken line. 
Hence, though New Mexico has, thus far, re¬ 
ceived but little of the immigration which is so 
rapidly filling the West, it has its cities and villa¬ 
ges, farms and vineyards, flocks and herds—all 
the evidences and outgrowths, in short, of a 
primitive civilization. 

Sheep-raising has long been prominent among 
the industries of the Territory, and has been en¬ 
gaged in on a scale scarcely paralleled elsewhere. 
Until the location of the Navajoes, Comanches, 
and Apaches upon reservations, it was carried on 
under serious disadvantages, thousands of sheep 
being driven off by these hostile marauders at a 
time; but, of late years, the sheep-raisers have 
been enabled to carry on their business in com¬ 
parative peace. 

As years have gone by, the flocks have increas¬ 
ed in numbers, until some of the flock-masters 
count their sheep by tens of thousands, and are 
enormously rich. Such are the Pereas, Bacas, 
Oteros, Armijos, and others. It is said for in¬ 
stance, that last year Mariano Yrisari, probably 


the most wealthy man in New Mexico, sold ioo,- 
ooo pounds of wool, for which he received forty- 
one cents per pound, and that his total income 
from his flock during the year amounted to fully 

It is, however, only of late years, that the 
business has yielded such large returns as it is 
now doing, for, up to 1858 or thereabouts, no 
use (beyond a trifling local manufacture from it) 
was made of the wool, difficulty of transporta¬ 
tion to the Eastern market rendering it almost 
impracticable to send it thither. Previous to 
that, therefore, the profits were derived from the 
sale of mutton alone, and large numbers of sheep 
were driven across to California, where, at one 
time, sheep fetched as high as $18.00 per head. 
Denver is now the great mutton market, the 
flocks being driven up there, and being sold to 
dealers, who take them to Wyoming, Montana, 
Idaho, etc. A considerable quantity of mutton 
also goes to Arizona. 

In addition to the sale of sheep for mutton, the 
New Mexican flock-masters supply large numbers 
to form the basis of new flocks which are being 
continually established in Colorado and in other 
sections, the “Mexican” ewes being almost uni¬ 
versally purchased for that purpose, in conse¬ 
quence of their low price and the fact that they 
have to undergo no acclimation. 

About 1858, the shipment of wool eastward 
commenced, it being carried by wagons to In¬ 
dependence, Missouri, and subsequently to Kan- 




















SHEEP-RAISING IN NEW MEXICO. 


sas City. As the Kansas Pacific Railway was 
pushed westward over the Plains, one station 
after another gained and lost the trade, and now 
the points to which it is freighted are Pueblo, 
Kit Carson, and Grenada, (the last a new town 
which has grown up at the end of the track of the 
Atchison, Topeka and Santa Fe Railroad). 
Thence it is shipped East, chiefly to Philadelphia 
and Boston, where a ready sale can always be de¬ 
pended upon. . 

This opening up of a market for the wool and 
the constant increase in the demand for sheep, 
both for mutton and stock purposes, has, of 
course, given great encouragement to the busi¬ 
ness, and caused it to receive much more atten¬ 
tion than formerly. But the greatest impulse has 
been caused by an appreciation of the enormous¬ 
ly increased profits to be derived from the intro¬ 
duction of pure Merino bucks. 

The “Mexican” sheep, however useful they 
may be in their way, are but miserable apologies 
for sheep, as may be judged from the facts that 
they sell for from $2.00 to $3.00 per head, and 
shear about a couple of pounds of wool per fleece. 
But they are the degenerate descendants of noble 
ancestors, like some of the other dwellers in the 
country, and the good blood, when it gets a fair 
chance, speedily re-asserts itself. The Mexican 
sheep are, in fact, pure Merinoes deteriorated 
through in-and-in breeding, consequent upon the 
difficulty, which has heretofore existed, of intro¬ 
ducing new blood. That this is the case, is 
manifest from the fact that the deterioration 
can be traced from the Gulf of Mexico, west¬ 
ward and northward, in exact correspondence 
with the distance from the coast and, in conse¬ 
quence, with the difficulty of introducing new 
blood. In the State of Vera Cruz, bordering the 
Gulf, the merino is found almost pure, in the 
State of Mexico somewhat less so, in Zacatecas 
still less, and so on, through Sonora and Chihua¬ 
hua, to New Mexico, where, so far as appearance 
goes, almost all trace of the original is lost. But, 
as we have said, the good blood is there, and 
re-asserts itself as soon as it is encouraged. The 
first cross with a pure Merino buck gives a lamb, 
which, when grown, will shear more than twice 
as much as its dam, and the wool from, which 
will sell for about double the price per pound. 


Here, therefore, is the means of at once securing 
quadrupled profits, and the realization of this 
fact, as might be expected, is opening- the eyes 
of the New Mexican sheep-men to the almost 
marvelous returns which they may derive from 
their business. 

In order that the uninitiated may be able to 
form ideas for themselves on this point, a sketch 
of the manner in which the business is now car¬ 
ried on, and some few figures on which to base 
calculations, will be necessary. 

Where the flock is large, it is customary to di¬ 
vide it into bands of two or three thousand each, 
and these bands are put into the charge of herd¬ 
ers—two to a band—who follow or drive them 
from place to place according to the quality of 
the grass and the supply of water. The flocks 
graze on the public lands, and frequently range 
over very large areas, bands belonging to one 
flock being sometimes two or three hundred miles 
apart. They feed, all the year round, on the 
wild grasses—principally grammaand mesquite— 
which flourish abundantly in Summer and are 
cured into natural hay in the Fall, affording a 
nourishing supply for the Winter. The only out¬ 
lay, therefore, except in the lambing and shear¬ 
ing seasons, is for herding, and that, owing to the 
cheapness of labor in the Territory, is very light. 
Ordinary herders are paid $10 to S15 per month, 
with board, the “board” consisting of a little 
corn and a little ammunition. The corn they 
bake and grind and make into a kind of mush, 
named “atole,” which is very satisfying and 
nourishing; and with the ammunition they shoot 
plenty of game to satisfy all their cravings for 
meat. The herders are generally quondam 
“peons,” accustomed to obedience and with 
few wants, and as a rule, they render very faith¬ 
ful service. At lambing-time, extra help is en¬ 
gaged, about a dozen herders being then em¬ 
ployed to take charge of such a band as we are 
speaking of; they are employed for about a 
month. The increase in lambs is estimated at 
about 100 per cent, on the flock. Two shear¬ 
ings—in May and October—are now generally 
made in the year; formerly only one shearing 
per annum was the rule. At shearing-time, most 
of the flocks are driven to central points, where 
the wool-dealers are in attendance to make their 

















OUT WEST. 


purchases ; for instance, on the east side of the 
Rio Grande, large numbers of the flocks are 
driven to - Antonchiho, and on the west side of 
the river to Atrisco. The shearers are paid about 
$2.50 per day, being 2 to 2j4 cents per fleece, as 
a good shearer will shear T50 common fleeces in 
a day. The fleeces, it is to be borne in mind, 
are light, averaging two to three pounds, worth, 
in ordinary years, about 20 cents per pound on 
the ground. First-cross sheep shear five to eight 
pounds, worth about 35 cents per pound. 

Mexican ewes are now worth from $2.50 to 
$3.00 per head; merino bucks may be bought in 
Denver for about $30 per head ; fourteen bucks 
to a thousand ewes is regarded as a good pro¬ 
portion. 

With these facts and figures, we are now in a 
position to make a calculation. 

Let us take this month of October as the start¬ 
ing-time. All things considered, it is probably 
the best time for a man to enter upon the busi¬ 
ness, although ewes are dearer then than at other 
seasons. Some previous preparations are of 
course necessary, which would be likely to occu¬ 
py a month or two, so that a beginning might 
actually be said to be made in August, though 
the sheep might not be purchased until October. 
We will base the calculation upon a flock of a 
thousand ewes, that being about as small a num¬ 
ber as a man should begin with. For the first 
year we get the following outlay: 

1000 ewes at #3.00 per head, - - - $3,000 

14 Merino Bucks at $30.00 per head, - - 420 

Wages of two herders, 12 months at $15.00 each, 

per month, - - - - - - 360 

Cost of shearing, 3,000 fleeces at 2>£ cents per fleece 75 

Food and ammunition furnished to herders, - 75 

Total, - -.$3,990 

On the other side of the account we have the 
following: 

2000 fleeces from the ewes, ftwo shearings), 2 lbs 

graded lambs I—3000 lbs, at 30 cents, - 900 

lg(t pounds at 40 cents, ... 78 

1000 first cross lambs, worth, say, $4.00 per head, 4,000 j 


There would thus be for the first year the sum 
of $1,778 in available cash, and a thousand lambs, 
the actual value of which it is difficult to deter¬ 
mine, as such lambs rarely find their way to mar¬ 
ket, but which could scarcely be worth less than 
the sum we have put down—$4.00 per head. 

In the second year, we shall over-estimate if 
we put the expenses of herding and shearing at 
double those of the first year, but to do so will 
simplify matters. 

OUTLAY. 

Expenses of herding and shearing, • • - $570 

RETURNS. 

2000 fleeces, as before, from the ewes, - - 800 

2000 fleeces from the first year’s lambs, 10 lbs 

per fleece—20,000 lbs, at 30 cents per lb, 6,000 

1000 fleeces from the second year’s lambs, • 900 

14 fleecesfrom the bucks, .... 78 

Total,.$11,778 

Should the lambs of the first year be used for 
breeding, the return would be still larger, but 
prudent Flock-masters would forego the present 
gain for the sake of the future. At the end of 
the second year, additional bucks would have to 
be purchased, but the outlay ($420) can scarcely 
be debited to that year’s expenses. 

Each succeeding year would show a still more 
marvelous profit, the returns assuming a contin¬ 
ually increasing ratio of progression. 

Allowing the widest margin for casualties and 
drawbacks of one kind or other, it will be seen 
that, sheep-raising in New Mexico, if we are to 
accept the statements of those who are actually 
engaged in it, offers a field for investment, 
wherein the man of small capital will have better 
chances of speedily becoming a millionaire than 
in any other which can be found. 


Boiling Point.—A way up here, 10,000 feet high, where 
the atmosphere is so light that the boiling point is far below 

a hurry. When the weather is clear, it requires an hour of 
rapid boiling to soften even quite ordinary-sized potatoes. 

make them eatable. Moral. —Don’t try to boil beans for 
breakfast, especially if you get up late and are in a hurry 
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HIGH AND DRY. 


Colorado is emphatically “high and dry.” 

Her snowy peaks rise, many of them, to a height 
of over 14,000 feet above the sea; the parks and 
valleys scattered through the mountain system 
have an elevation of over 8,000 to 10,000 feet; 
the “plains” range from 4,000 to 6,000 feet. 
The altitude of Pueblo, one of the lowest of the 
principal towns in the Territory, is 4,617 feet; 
of Denver, 5,275; of Canon City, 5,443; ° f 
Colorado Springs, 5,943 ; of Georgetown, 8,245 ; 
of Central City, 8,343 ; of Hamilton, 9,943 ; of 
Fairplay, 10,040. The Summit of the Sangre de 
Christo Pass is 9,210 ; of Hoosier’s Pass, 11,025 j 
of Breckinridge Pass, 11,240; of Berthoud’s 
Pass, 11,816. 

This great elevation and the long distance from 
the sea, produce a remarkable dryness of the at¬ 
mosphere, and a very small rainfall. One or two 
of the results of this remarkable dryness of the 
atmosphere we propose to note in the present 

One of the most manifest results, and one to 
which many noteworthy phenomena are refera¬ 
ble, is an extreme clearness of the air, the lack 
of moisture rendering it almost perfectly trans¬ 
parent. The scope of vision is consequently 
greatly enlarged, so that, from some favorable 
points, the eye can take in a mountain view of 
full three hundred miles in extent—peak upon 
peak, range after range, an almost boundless pan¬ 
orama. Probably nowhere else on the face of the 
earth is such a view possible. 

To the unaccustomed eye, this clearness of the 
air renders the ideas of distance very deceptive, 
everything seeming to be much nearer than it 
actually is. This is illustrated in the experience 
of the early explorers. When Pike first caught 
sight of the peak which now bears his name, he 
imagined that a day’s journey would take him to 
its base; but he found that he was really three 
day’s journey from it. Scarcely a stranger comes 
into the Territory who does not fall into similar 
error; and many are the travelers who set forth 
from Denver to take a walk to the mountains and 
back “before breakfast,” little dreaming that the 


trip is a good day’s work. Mountains which are 
ten or fifteen miles away appear ofttimes as 
though, they were only two or three miles distant, 
every crag and boulder upon them standing out 
with sharp distinctness. 

As a consequence of the incorrect ideas of dis¬ 
tance thus conveyed, it is usual for strangers also 
to form very inadequate ideas as to the height 
and bulk of the mountains, and many are, at first, 
disappointed in their appearance; it is difficult 
to realize that a peak whose summit stands out so 
clear and distinct that every little inequality in 
its outline can be followed by the eye, is over 
fourteen thousand feet in height. Experience, it 
is true, soon corrects the first impressions, and 
the eye insensibly becomes able to estimate dis¬ 
tances more justly, and to give the full value 
to altitude and bulk. It is to be borne in mind, 
however, that a Rocky Mountain peak of 14,000 
feet can never cause such an impression of tower¬ 
ing height as an Alp of the same elevation, the 
beholder on the Rocky Mountain Plateau having 
his standpoint at an elevation of from 4,000 to 
6,000 feet, which is to be deducted from the vis¬ 
ible height of the mountain, whereas in Switzer¬ 
land, his standpoint will not be at an elevation 
of more than 1,000 to 2,000 feet. Another 
marked difference between the mountains of Col¬ 
orado and those of Switzerland may also be noted 
here. In consequence of the much drier atmo¬ 
sphere in Colorado, and of other climatic peculiar¬ 
ities, there are few of the mountains which retain 
snow, except upon their very summits, during the 
whole year; hence, the vast snow-fields and 
glaciers which characterize Alpine scenery are 
almost altogether lacking in the Rocky Mount¬ 
ains. In place of virgin white and sombre gloom 
are rich colors lighted up by brilliant and almost 
continual sunshine. 

For another effect of the clearness of the air is 
manifest in the undimmed splendor of the sun¬ 
shine. As a rule, the skies are cloudless, and the 
sun’s rays pierce through the atmosphere with 
little obstruction. This constitutes one of the 
greatest charms of Colorado’s climate ; few can 
resist its cheering effects. The whole air seems 


















84 OUT WEST. 

to be filled with the life-giving brightness, and 
all Nature seems to rejoice in it. 

When the clouds do gather, as is generally the 
case about the time the sun goes down, the effect 
is very beautiful, and few grander spectacles can 
be looked upon than a sunset over the mountains. 

| To describe these Colorado sunsets, one should 
have the pen of Ruskin, with its accuracy of por¬ 
trayal, its minuteness of detail, and, withal, its 
poetic power, for who can picture the thousand 
varieties of cloud-form, the many hues, brilliant or 

1 delicate, the lights and shadows, that go to make 
up any one of them? At times, vast masses of 
cloud glow in the beams of the setting sun as 
though they were one vast sheet of flame, then, 
as the light fades, die out into the cold whiteness 
i of ashes; at times, some colossal mountain of 
vapor hangs over the more material mountains 
below, thick and heavy as a pall, but its edges 
dazzling in their golden splendor; at times long 
! lines of delicate dappled clouds float in the blue- 
green sea of the Western sky, changing with the 
changing light, through all the gradations of the 
most lovely grey. And, beneath all, are the im¬ 
movable mountains, invested with a new glory, 
their outlines and their details softened, and veiled 
with the most exquisite blue and purple, whilst 
i long shafts of gold are shot athwart their rugged 

Mock sunsets are not unfrequent, and present 
another curious phenomenon referable to the 
clearness of the air. It is often the case that, 
just before the sun goes down, the clouds gather 
round the whole horizon, and form an encircling 
belt of gorgeous color. .The coloring in the East 
is sometimes quite as brilliant as in the West. 
This alone, if one were unacquainted with the 
points of the compass, would make it doubtful 
where the sun was actually setting ; but, occa¬ 
sionally, the reflection of the sunset (if we may 
so term it) is rendered still more true to the orig¬ 
inal, by the visible radiation of light which is so 
common in the West when the sun goes down. 
The explanation of the phenomenon is to be 
found in the fact that the shadows of the clouds 
! above the setting sun, are extended clear over to 
the eastern horizon, where they centre in one 
i point, just as they start from one point; over- 
; head, they are scarcely distinguishable, but on 

the horizon, where they come to a focus, and 
where the clouds cluster, they are clearly dis¬ 
cernible. 

The moonlight, like the sunlight, is exceedingly 
brilliant, as may be gathered from the fact that 
lunar rainbows, though rare, are of much more 
frequent occurrence than in other regions. 

All the usual heavenly phenomen, in short, 
are intensified in the Rocky Mountain section : the 
blue of the sky a deeper blue, the sunshine clearer 
and more penetrating, the fleecy clouds are 
whiter, the many-hued rainbows more rich in 
color, the sunsets more exquisitely beautiful, the 
storm-clouds angrier, the lightning’s flash more 
brilliant. 

The gathering and the breaking-up of the 
storms present endless variety of effect. Sud¬ 
denly, and with little premonition, the great 
clouds begin to accumulate in the sky, like a 
vast host mustering at some hurried bugle-call, 
and one is then reminded of the saying of an old 
Coloradan: “We make clouds here for all the 
universe.” Perhaps they stretch themselves along 
the mountains, dropping into the deep ravines, 
and throwing forward the ridges of the foot-hills 
behind which they droop ; or they circle round 
the summit of some loftier peak, enfolding half 
its height in their blue-gray shroud; or they 
spread themselves in front of all, blotting out the 
whole of the range; or they extend over 
the whole sky, in a thick, leaden-hued sheet. 

Just as suddenly do they disappear, when they 
have discharged their burden. The wide-spread 
sheet breaks up into distinct masses, which are 
speedily absorbed by the ever-thirsty atmosphere, 
and soon not a trace remains in the cloudless sky. 
Anything more exquisitely beautiful can scarcely 
be imagined, than such a breaking-up of a storm 
on a moonlight night. At such a time, the long 
masses of cloud, filled to overflowing with the soft 
light, hang in the hollows of the mountains like 
huge fleeces suspended from above, or the mount¬ 
ain masses rise through them like the backs of 
some vast ocean-monsters through a sea of foam. 

Several peculiarities of temperature are trace¬ 
able to the dryness of the air. Dry air is a non¬ 
conductor ; hence there is very little diffusion of 
the heat derived from the sun’s rays. As a con¬ 
sequence, there is a very marked difference in 
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temperature between sunshine and shade—much 
greater than is the case in more humid sections. 
A striking example of this is always afforded after 
a fall of snow. A few hours suffice to dissipate 
and absorb the snow wherever the direct sun¬ 
shine strikes it; but, in shadow, it will remain 
upon the ground for several days, and the line 
between the two is defined with the utmost 
sharpness: the shadow of the rails of a fence, for 
instance, manifests itself upon the ground in 
sharp-cut bands of snow. Thermometrical read¬ 
ings, therefore, being almost always taken in the 
shade, are not nearly so accurate an index of the 
actual temperature in Colorado as they are in 
most countries. One morning last winter, when 
the thermometer registered eight degrees below 
zero, we saw a lady strolling quietly along, with¬ 
out either bonnet or shawl, and she evidently 
felt no serious inconvenience from the cold; the 
thermometer was in the shade, the lady was in 
the sunshine. Similarly, in summer time, how¬ 
ever hot it may be in the full blaze of the sun, 
people may always keep cool by choosing the 


i “shady side.” Cool nights are the rule, and, as 
; a consequence, refreshing sleep generally falls to 
i the lot of those who live in the Territory. The 
: change of temperature is apparent immediately 
that the sun goes down, the thermometer fre- 
I quently falling at the rate of about a degree a 
minute. This fact should be borne in mind, 
and carefully provided for, by invalids. The 
j safest course for such is to take care to be indoors 
| before sunset; otherwise, there should be plenty 
of provision, in the way of clothing, to make up 
for the difference in temperature. 

It is beyond our purpose in this article to treat 
I of the curative effects of the dry air. It is now 
j well known in most parts of the world that for 
1 consumption, asthma, and other diseases of the 
throat and lungs, the climate of Colorado is ex¬ 
ceedingly beneficial. The rationale of this it falls 
more within the province of the physician than 
of a lay writer to explain, but it may all be ulti¬ 
mately summed up in the statement that Colo¬ 
rado is “high and dry.” 


BISHOP RANDALL. 


Among the promised contributors to the pages 
of Out West, was Bishop Randall, and it was 
his intention, expressed in a recent letter, to have 
prepared a contribution for the number which we 
are now sending to press. In place of that con¬ 
tribution, it becomes our sad duty to publish his 
obituary. 

He had recently returned from an episcopal 
visitation to the southern part of Wyoming. 
Shortly after his return, he was stricken with 
fever, the disease having doubtless been induced 
by the fatigue and the excitement of the journey, 
for, in addition to long travel in stages and 
wagons, he had a very narrow escape from hostile 
Indians who were raiding in the district which 
he visited, and who committed several murders 
whilst he was there. The fever quickly assumed 
a dangerous character, and serious apprehensions 
were felt that the end of the Bishop’s life and 
labors was near; but a favorable change renewed 
hope, and, as the improvement continued, it was 


thought that the danger was past. A relapse, 
however, occurred, and a little after noon on 
Sunday, September 28th, Bishop Randall passed 

In losing him, Colorado and the Territories 
associated with her in the diocese—New Mexico 
and Wyoming—have lost an untiring worker for 
their best interests. He has gone down to the 
grave full of labors, and it is meet that he should 
have fulness of honor also, for, among the many 
who have contributed to exalt this region to the 
position which it now holds, none have done 
better or more faithful service than Bishop 
Randall. For the following sketch of his work 
whilst in the West, we are indebted to the Rocky 
Mountain News: 

“Having been chosen'Missionary Bishop to 
Colorado, Bishop Randall arrived in the territory 
in June, 1866; making the journey across the 
plains in a stage coach. He came, as a pioneer, 
to lay the foundation of the Protestant Episcopal 
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THE GOLD ROBBERS OF ’65.- 


On the evening of the 24th of June, 1865, the 
writer, then one of the editors of the Mining 
Journal, in Black Hawk, accompanied by Robert 
A. Clark, City Marshal, walked to Central in the 
bright moonlight to witness the “ raising ” of a 
mutual friend to accepted fellowship in the Ma¬ 
sonic lodge. Bro. J. T. White occupied the 
“East,” and the order was in the zenith of its 
fame and influence. The ceremonies concluded, 
we returned to our apartments in the Journal 
building, and were preparing to retire, when 
Marshal Clark rapped at the door and was ad¬ 
mitted. His face betrayed the traces of extreme 
anxiety, his manner that some terrible secret per¬ 
plexed his mind. Intimate friendship soon un¬ 
sealed his lips, when the details of the most 
formidable conspiracy ever devised within his 
experience was revealed. A party of despera¬ 
does, five in number, he said, had matured a plan 
for robbing the Black Hawk Mill safe of the 
bullion and amalgam deposited there, the house 
of Dan. Moore, who kept a small groggery near 
the present site of the Colorado Central depot, 
and who was supposed to have considerable 
money, and several others, at one bold stroke, 
and then flee the country. His information 
came direct from one of the gang, a' big, burly 
fellow named Eymon, who, either too cowardly 
to take the chances, or wanting confidence in the 
courage or honesty of his fellow-conspirators, 
went to Clark and made a clean breast of it, 
promising to keep him advised of every move¬ 
ment, with the understanding, of course, that 
when the crash came he was to be protected. 
The attempt was to be made that night between 
one and two o’clock on the Black Hawkmilland 
office, but might be postponed until the one fol¬ 
lowing. The brave, lion-hearted Marshal quickly 
made his arrangements. The night passed, but 
nothing occurred. A day or two afterward the 
robbers changed their plans for a single new ven¬ 
ture. In those days Uncle John Sensenderfer 
gathered enormous yields of gold weekly from 
his Bobtail property, the ore being crushed in his 
mill, located far up North Clear Creek in a silent, 
out-of-the-way bend of the canon far from settle¬ 


ments and neighbors, the nearest being a house 
of prostitution kept by the notorious Moll Greer, 
whose nefarious business was carried on among 
the lowest and vilest of God’s creatures, in a two- 
story log house situated on the bluff within sight 
of the mill. Uncle John slept in ont of two 
small apartments which composed his office, 
located on the brink of the water canal which 
carried the power to run his stamps. In the 
other was his safe, desk, a few chairs, and a small 
stove. Fearing no danger from nocturnal prowl¬ 
ers, he was in the habit of allowing his gold to 
accumulate in the safe, frequently to the amount 
of ten, fifteen, and twenty thousand dollars. He 
loved to open the iron doors and enjoy the golden 
spectacle within ; to show the beautiful treasure 
to his friends when they called. He never tired 
of talking about his good fortune, and what he 
would do when he “got rich.” Uncle John was 
a genial old man, but close-fisted. On the street 
he was quoted among the soundest but most 
economical of men—pleasant in manners, much 
liked, and somewhat envied by the less fortunate 
workers of mines. 

By some means all this information reached 
the ears of Eymon’s gang. Their scheme was 
quickly laid. They made Moll Greer’s house 
their headquarters, whence the situation was 
thoroughly scanned. They were to blacken their 
faces, wear disguises, break into the office at 
midnight, murder the old man if necessary, 
possess themselves of his keys, plunder his iron 
chest, and then leave the country by different 
routes to elude capture. 

Clark, being apprised of everything by Eymon, 
whom the rest never once suspected, quietly ar¬ 
ranged a select force of reliable assistants to cir¬ 
cumvent and bag the outlaws. Sensenderfer was 
notified to remove all treasure from the building 
to the banks in Central, and on no account to 
sleep in his accustomed place. The utmost 
secrecy was observed. A party of four or five, 
armed with rifles and shot-guns, was posted in 
the mill. Another, headed by Clark, concealed 
themselves under the office. Night after night 
passed and no robbers appeared. At length their 












courage was screwed up to the sticking point, and 
the five, disguised beyond recognition, their faces 
veiled in burnt cork, the black, silent, light- 
tooted procession took up its line of march. They 
reached the porch. Passing to a little window 
they raised it carefully, and all but Eymon passed 
in. He remained outside to watch. They first 
examined the bed-room. No one there. Next 
the safe. Whether it was unlocked, or the keys 
left where they could find them, or they attempt¬ 
ed to force it with burglars’ tools we cannot now 
remember, but soon after they had commenced 
operations, a shout rent the air, a glass was shat¬ 
tered in the window, a revolver shoved in, and a 
voice exclaimed, “ Surrender, you infernal vil¬ 
lains, the house is surrounded, you cannot 
escape!” It was Clark. His answer was a pistol 
shot. The ball cut the skin of his forehead. 
Instantly he returned the fire—the door was 
forced open, when a tremendous volley poured in 
from the mill. The whole face of the building 
was literally riddled with bullets. Clark emptied 
his revolver into the room in far less time than 
we are telling of it. The smoke cleared away, 
quiet was restored, a light struck, an examina¬ 
tion made. One of the robbers was dead, another 
desperately wounded. While surveying the 
scene, a ball came crashing through the window 
from the outside, piercing Clark’s arm above the 
elbow. Again all was confusion. A search was 
immediately instituted for the missing, but no 
one was found. Trails of blood, showing they 
had been wounded, were traced down the bluff 
into the road. It was too dark to follow them, 
but the dawn soon broke over the horizon, and 
the search continued. Every tunnel, drift, cabin, 
prospect-hole, nook, and corner in the gulch and 
on the hill-sides was ransacked by armed men. At 
length Moll Greer’s house was surrounded. The 
bloated old hag was interrogated, but would tell 
nothing. The loft up-stairs was dark, gloomy, 
noiseless, forbidding. “Let’s go up,” said Clark, 
who sprang to the rickety stairs and mounted them 
with three jumps, the rest close at his heels. By 
the few gleams of light which crept in through the 
interstices between the mud-cemented logs, a low, 
miserable bed was seen in the darkest corner. 
Upon it lay a man apparently asleep. Half a 
dozen pistols covering him he was awakened and 


ordered to get up. He opened his eyes lazily, 
raised himself on one elbow, with an air of well- 
feigned amazement at the rude summons agitat¬ 
ing his whitened face. After some time spent in 
parleying, he was taken by main force from the 
couch and made to stand up. There were no 
evidences of wounds. Presently the crimson 
witness of his crime began to trickle down to 
the floor from his right arm. The sleeve being 
rolled up, a ghastly perforation was seen, which 
had been carefully bandaged with wet cloths. 
Then Clark knew his man, and that his name was 
Bill Cunningham. 

He was dressed, his arms tied behind him with 
strong cords, and marched down to Black Hawk. 
By this time the sun was out in full radiance, and 
the town alive with people. Lynching was freely 
talked of, the invariable topic which followed any 
sort of crime in those days. Better counsels 
prevailed, however, and an informal court con¬ 
vened in the large hall over what is now Warner 
& Scobey’s liquor store. 

Meantime, hundreds of people visited the scene 
of the attempted burglary. Sensenderfer’s office 
was a sight to behold. Nearly every window was 
broken, the entire front splintered, torn, and per¬ 
forated with bullets. On the little porch, side 
by side, lay the dead and dying, whom Clark’s 
revolver had stopped at the threshold. Their 
blackened faces, gaping wounds, oozing brains, 
dirty clothing, presented a horrid spectacle, never 
to be forgotten. During the forenoon, the one 
was buried, the other brought to Black Hawk. 
Surgeons pronounced the wounds mortal. Noth¬ 
ing could be done; the victim was utterly un¬ 
conscious. They laid him on a pallet of straw 
and left him. 

For Cunningham’s trial a jury was summoned. 
Who presided we can’t remember. All other 
citizens were excluded from the room. While 
these proceedings were in progress the infuriated 
citizens were at work on the public square. 
Whatever the result of the inquiry they intended 
to hang Cunningham. Several heavy wagons 
stood on the plaza. The tongue or pole of the 
strongest, was placed upright, and a rope with a 
hangman’s noose suspended from it. For a plat¬ 
form, a large dry goods box was rolled up. All 
things being in readiness, the crowd awaited their 





















prisoner. So busy had they been with their 
preparations, they failed to observe the presence 
among them of the man, who, as the representa¬ 
tive of the law, stood quietly watching the work, 
fully resolved to thwart them. This man was | 
William Z. Cozens, Sheriff of the County. He ! 
had obtained admittance to the court-room just 
long enough to demand of the jury their prisoner I 
after the trial should be concluded, but no one 
among them believed for a moment that he could 
ever hold him five minutes after the doors were 
opened. The people were determined upon 
lynching, and lynch they would, in spite of the 
officers. Clark, worn out with watching, his arm 
badly swollen, and in great pain, was in the hands 
of the surgeons. 

At length the trial was over. Cozens stood at 
the door, seized Cunningham as he came out, 
marched him down stairs into the street. Both 
were instantly surrounded. Drawing his big, ugly 
dragoon pistol, Cozens ordered the surging mass 
to open the way, and, without waiting for them 
to obey, advanced. The crowd fell back, scarcely 
knowing why they obeyed, except, perhaps, that 
the Sheriff was a man whom they dared not re¬ 
sist. Most of them had seen him two years 
before, standing, like a wall of defiance, between 
them and Van Horn. Without pause or hesita¬ 
tion, he continued, walking slowly but firmly up 
the street, through Black Hawk to Central, a 
mob at his heels the whole distance, not one of 
whom had the temerity to obstruct his progress 
or touch his prisoner. Cunningham was lodged 
in jail. Eymon, the only witness by whose evi¬ 
dence he could be convicted, was also incarcer¬ 
ated. After a time he was let out on bail. Real¬ 
izing the value of liberty, he seized the first op- | 


po'rtunity and disappeared. When Cunningham 
came to trial, there being no proofs, a nollepros- 
qui was entered, and he released from custody. 
He went to Omaha, lounged about there for 
awhile, and finally turned up in Julesburg among 
the roughs of that desperate town. Following 
the track-layers of the Union Pacific from point 
to point, he was killed at last in a bagnio of his 
own keeping. 

Leach, the wounded man, was brought to the 
jail in Central City, where he lingered in a 
semi-comatose condition several days and then 
expired. He was buried in Dry Gulch, near its 
head. The doctors resurrected the body for dis¬ 
section, conveying it under cover of darkness 
over the Pat Casey road into Chase Gulch. 
Casey’s mill was running. Some of the “night 
hands ’ ’ came out as the body rounded the turn, 
when the resurrectionists, taking fright, shoved 
poor Leach’s remains into an abandoned tunnel 
near by, and took to their heels. Next morning 
the corpse was discovered, and the cry of murder 
I startled all Black Hawk. A thousand wild 
rumors filled the air. The hoax was soon ex- 
| plained, however, and the hubbub died away, 
j The fourth partner in this tragic affair was 
I named Smith. He contrived to elude the hot 
j pursuit of the officers, and soon dropped out of 
! sight and hearing. Some one told us the other 
j day, they saw him in Cheyenne not long ago, but 
he had changed his name. 

Poor Clark, the bravest of the brave, the idol 
of the city, the model Marshal of the Territory, 
the terror of evil-doers, great, generous-hearted 
Bob, was assassinated four years later, while in 
the discharge of a perilous duty. The history of 
that terrible affair is still fresh in our memories. 
—Central City Register. 
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IRRIGATION AND 
A correspondent of the Greeley Tribune writes 
as follows upon the above subject: Corn fodder 
has been noted in the East, even when cultivated 
year after year upon the same ground, as drawing 
almost imperceptibly upon the store of fertility j 
in the soil. Oats have not in the Eastern States 
been particularly noted as an exhausting crop; ! 


FERTILIZATION. 

but both are decidedly so here, and, like many 
other Eastern notions of agriculture, will have to 
be abandoned. Forty bushels of oats is a fair 
yield on the bluffs, on land which will average 
twenty-five bushels of wheat per acre. The cost 
of cultivation is about the same per acre—about 
an average of $20. The forty bushels of oaJ», at 
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the average price for the last two years—about 
sixty cents per bushel,—would give a gross return 
of about 12 4, or four dollars above cost of culti¬ 
vation, for rent of land, interest on capital, wear 
and tear of machinery, etc. Twenty-five bushels 
of wheat at the average price of last year,—$1.35 
per bushel—gives $33.75, or $13.75 above cost 
of cultivation, making a difference in money re¬ 
turn of $9.75 in favor of the wheat, to say noth¬ 
ing about the injurious effect of the oats upon the 
soil, and that other nuisance, the mixing of the 
coming wheat crop with volunteer oats. They 
won’t pay, and as a rotating crop they are out of 
the question. We must try some other grain for 
our horse feed. Probably barley—which is said 
to be slight in its draft upon the soil,—will be 
the best. At all events, I have sowed my last 
bushel of oats for some time to come. For fod¬ 
der, probably, our best plan will be to set apart 
a small lot of sufficient size, for its yearly use, 
and replenish the soil with liberal dressings of 
barnyard manure. 

While touching upon the subject of the exhaus¬ 
tion of the soil, let me stop to say that many of 
the pieces of land in our vicinity which have now 
been under cultivation three or four years, show 
unmistakable evidences of a diminution of fertil¬ 
ity, and the scanty crop on such pieces admon¬ 
ishes us that the soil, good as it is, is not ever¬ 
lasting, and to be kept up to its original fertility, 
must be properly managed, cultivated in the 
most thorough manner, and relieved of the great 
draft upon its stores of fertility by systematic 
rotation of crops. 

Enthusiasts upon the subject of irrigation are 
prone to dwell upon the immense quantities of 
fertilizing material deposited upon the fields, in 
the application of water, and we should be led to 
believe, to hear them talk, that soil cultivated by 
means of irrigation, would never wear out, but 
would continue to grow richer and richer, like 
railroad corporations, clear down to the end of 
time. Now the thing is simple enough, beautiful, 
I may say, and seductive withal. The plant, you 
see, requires food, so much of so much, and so 
much of so much, per theorem, all of which is 
contained in the water, and as fast as certain ele¬ 
ments of plant-food are taken from the soil, the 
soil is again supplied by the water, and so on, ad 


infinitum ; but the facts in the case won’t warrant 
any such conclusion, and practical men accus¬ 
tomed to dig in the dirt on the farm, take little 
stock in these speculations. The fact is, that most 
of the experiences backing this theory come down 
to us from the famous fertility of the water of the 
Nile, laden with the sediment of the great marshes 
and reedy lakes of Africa, and bearing, I suppose, 
in its constituent elements, about the same rela¬ 
tion to those of the Big Thompson and the Pou- 
dre as warm pea-soup does to cold spring water. 

I am not going to argue that the water of our 
rivers is entirely destitute of fertilizing material 
but, as authorities upon the subject agree, that 
the main benefits derived from irrigation are due 
to foreign substances contained in the water, and, 
moreover, that the water from mountain streams 
containing, as it does, principally mineral sub¬ 
stances, is of no great benefit as a fertilizer ex¬ 
cept upon soils containing a large proportion of 
humus. X conclude from this, and from my ob¬ 
servation in the matter, that the fertilizing proper¬ 
ties contained in the waters of our rivers are not 
on the whole more than equal to the large per¬ 
centage of ammonia contained in the rain-fall of 
the Eastern states, and that the only material 
advantages resulting from irrigation in Colorado 
are due to our ability to apply or withhold the 
water at will, with that regularity not to be ob¬ 
tained in countries entirely dependent upon the 
natural rain-fall. 

This is, I am aware, divesting the process of 
irrigation of a good deal of the glamour of ro¬ 
mance with which the minds of enthusiastic ad¬ 
mirers of the theory has invested the subject, but 
the advantages remaining are sufficient for me, 
and I shall proceed in my operations upon the 
farm with the view of keeping my land up to its 
present degree of fertility in the good old way, 
calculating that in some form or another, aside 
from irrigation, I must restore to the soil all that 
I take from it in crops. 
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